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AND DEPOSITIONAL ENVIRONMENTS 
OF THE MAQUOKETA GROUP 
(ORDOVICIAN) 
IN NORTHERN ILLINOIS 
Dennis R. Kolata and Anne M. Graese 
ABSTRACT 
The Cincinnatian ( late Ordovician)  Maquoketa Group in 
the 25-county area of northern I l l inois consists primarily 
of o l ive -gray and greenish gray shale and some dolom ite 
and l imestone; the group is general ly about 200 feet (60 m )  
thick. Due to post - Silurian erosion, the Maquoketa is 
missing in north - central I l l i nois. It  rests d isconformably 
on the Galena Dolomite Group and is d isconformably 
overla in  by Si lurian strata, wh ich local ly truncate the 
upper part of the Maquoketa. Where the Si lurian was 
removed by erosion, the Maquoketa is overlain by strata 
of Pennsylvanian or Pleistocene age. 
The Maquoketa Group is divided into four formations 
in northern I l l inois, in ascending order : 
Scales Formation-a mainly l ight ol ive -gray to 
ol ive - black, si lty, calcareous, laminated to intensely 
bioturbated shale, loca l ly containing biogenic 
carbonates and phosphorite. The Argo- Fay Bed 
(new stratigraphic unit) is a 1 to 2 foot (0.3 to 
0.6 m)  bed of hard, brownish black to black, 
carbonaceous, fissile clayshale that occurs in  the 
lower part of the Sca les in northwestern 1 l l i nois. 
Fort Atkinson Formation-a l ight ol ive-gray to 
ol ive-gray and yel lowish brown to dark yel lowish 
brown, pure to arg i l laceous, crinoid-bryozoan­
brach iopod lime or dolomite packstone and 
grainstone, and to a lesser extent, wackestone. 
Brainard Formation-a mainly greenish gray to 
dark greenish gray, si lty, fossil iferous, calcareous 
shale  with interbeds of dolomite or l imestone. 
THE MAQUO K ETA GROUP IN I LLINOIS  
Neda Formation-a blackish red to very dusky­
red, si lty, hematitic shale containing flattened, 
concentrical ly layered, iron -oxide spheroids a bout 
0.50 m i l l imeters in d iameter. 
In northwestern I l l i nois, where the Fort Atkinson For­
mation grades to shale, the entire stratigraphic section is 
referred to as the Maquoketa Group undifferentiated. 
The Maquoketa was deposited on a broad shelf in  a 
widespread epicontinental sea. Most Scales sed iments 
accumulated in relatively deep, oxygen - poor water that 
was infrequently m ixed. Local deposits of phosphorite 
were probably formed by upwel l ing of phosphate - rich 
water at the continental margin.  Near the end of Scales 
deposition, there was a gradual shal lowing of the sea in 
northern I l l i nois and a reduced influx of terrigenous m aterial. 
The relatively pure, fossi l iferous carbonates of the suc­
ceeding Fort Atkinson Formation were deposited in shal­
low, well aerated water of normal marine sal in ity. The 
Bra inard Formation records two depositional environments: 
the base largely marks a change to predominantly shale 
deposition in  a relatively deep, oxygen- poor envi ronment; 
while in the upper Brainard, the local ly abundant and 
d iverse fauna indicate sha l lower, more aerated conditions. 
The Neda appears to be, in part, a product of lateritic 
weathering during the R ichmond ian ( late Ordovician)  
glacio -eustatic drop in  sea level .  
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I NTRODUCT ION 
The Cincinnatian ( late Ordovician ) Maquoketa Group, a 
body of predominantly ol ive - gray and greenish gray shale, 
and lesser amounts of l imestone and dolomite, is distributed 
over a large part of the Midcontinent, including I l l i nois 
(fig. 1 ) .  The Maquoketa is part of a wedge of terrigenous 
elastic rocks that thicken eastward toward the Appalachian 
region. In the 23 -county study area of northernmost I l l i nois 
(fig. 2) .  the Maquoketa is approximately 200 feet (60 m) 
thick and occurs at or shortly below the bedrock surface, 
except in the north -central part of the state where erosion 
has removed part or all of it. The Maquoketa covers approx­
imately 9,000 square mi les (23,400 km2) and has a volume 
of about 350 cubic mi les of strata in  these counties (fig. 2). 
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As the general characteristics of the Maquoketa rocks 
in northern I l l inois factor into many geologic and engi­
neering problems, detai led l ithologic and stratigraphic 
information is essential. For example, groundwater move­
ment is greatly influenced by local stratigraphic variations 
of the Maquoketa. Because of its general ly low hydraul ic 
conductivity, the Maquoketa l imits the vertical m ovement 
of groundwater, and as a result, is the main confining 
stratigraphic unit in the area. Its effectiveness as an aqui­
tard, however, is largely related to variations in l ithology, 
thickness, and distribution of the formations that compose 
the Maquoketa. In engineering projects such as excavations 
for foundations, h ighways, dams, and tunnels, the physical 
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F igure 1. Thickness of the Maquoketa and equivalent strata in the M idcontinent, based on data from Adler et al .  ( 1 97 1 ) ,  Nebraska and Kansas; 
Cohee ( 1 948) , M ich igan and northwestern O h io; G ray ( 1 972) . I ndiana; Parker ( 1 97 1 ) ,  I owa; Howard R. Schwalb (personal commu nication, 
1 982), Kentucky; and Wi l lman et al. ( 1 975) , part of I l l i nois. 
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Figure 2. Counties in northern I l l inois where the Maquoketa G roup occurs; locations of wel l s  and outcrops used in th is study. 
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The stratigraphy has been of particular importance in  
construction of the deep tunnel system for flood and 
pol l ution control in  the greater Chicago area, and in  the 
excavation of caverns in  the Maquoketa near Kankakee, 
Napervi l le,  and Lemont for the underground storage of 
l iquid petroleum products. F uture projects such as waste 
disposal, gas storage, and compressed -a ir energy storage wi l l  
undoubtedly requ ire detailed l ithologic and stratigraphic 
information on the Maquoketa Group in northern I l l i nois. 
mostly drill cuttings, were studied and plotted on com­
puter-constructed base maps ( I L L I MAP, Swann et al . ,  
1 970) of 1 :250,000 scale. General ly no more than two 
wel ls per township were examined. I n  1 980 and 1 98 1 ,  23 
outcrops were descri bed, sampled, measured, and searched 
for fossi ls. The types of data used and their distribution are 
shown in figure 2, and the wel ls and outcrops that support 
this investigation are l isted in Appendixes A and B. 
Th is investigation concentrates on the l ithostratigraphy 
and depositional environments of the Maquoketa Group in  
northern I l l i nois. The principal objectives of th is report are 
( 1 ) to describe the l ithology, thickness, and d istr ibution 
of the four formations that compose the Maquoketa 
Group, (2)  to show the areal distr ibution of the various 
l ithofacies with i n  the formation, (3) to note the distr ibu­
tion of macrofossils, (4) to interpret the depositional 
environments, and (5) to describe important reference 
sections in outcrops. 
METHODS OF STUDY 
Outcrops, cores, dri l l  cuttings, geophysical surveys, and 
dri l lers' logs provided information for the maps presented 
in this i nvestigation. Data from more than 350 dri l l  holes, 
THE M AQUOKETA GROUP IN I LL I N O I S  
Stratigraphic correlation with in the  Maquoketa of 
northern I l l inois has been accompl ished through a network 
of cross sections based primari ly on geophysical logs supple­
mented with studies of cores and drill cuttings. Litho­
logic interpretations of the geophysical logs are based on 
direct comparison of the logs to cores or dri l l-cutting 
samples. Geophysical l ogs from I owa, Wisconsin, and 
Ind iana were also helpfu l in correlating. Key geophysical 
horizons which appear principal ly as discontinu ities in  
plots of electrical resistivity, gamma ray, and sonic velocity 
data, are widely traceable markers reflecting major l itho­
logic changes. These geophysical horizons approximate 
bedding planes; for practical purposes, they are considered 
to be isochronous surfaces. 
Methods used to study the l ithology and m ineralogy 
of rock samples include binocular microscope examination 
of cores, dri l l ing chips, and outcrop specimens in addition 
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Figure 3. General stratigraphic relations of the Maquoketa G roup in northern I l l inois. 
to x - ray diffraction, x - ray radiography, and th in - section 
petrography. Classification of the carbonate rocks is based 
on D unham ( 1 962) .  Color was determined from wet 
specimens under natural and incandescent l ight using the 
Munsel l  color system. 
L ITHOSTRAT I G R APHY 
OF THE MAQUOKETA G R OUP 
The rock unit term Maquoketa was first proposed by 
White ( 1 870) for exposures of partly bluish and brownish, 
calcareous shales situated along the Maquoketa R iver 
approximately 1 2  mi les ( 1 9  km) west of Dubuque, in 
Dubuque County, Iowa. Calvin ( 1 906) later recognized four 
members of the Maquoketa in  Iowa: the Elg in,  Clermont, 
Fort Atkinson, and Brainard, in  ascending order. Use of the 
4 
term Maquoketa subsequently spread to I l l inois, Wisconsin, 
Minnesota, M issouri, and I ndiana. The Maquoketa is pres­
ently recognized as a group throughout I l l i nois (Templeton 
and Wil lman, 1 963; Buschbach, 1 964; Wi l lman et al., 1 975) 
and I ndiana (Gutstadt, 1 958; Gray, 1 972) .  
Templeton and Wi l lman ( 1 963) divided the Maquoketa 
Group of northern I l l i no is into four formations, in ascending 
order: ( 1 ) the Scales Formation, predominantly o l ive-gray 
shale that is the eastward extension of the combined 
Elgin and Clermont Members of Iowa; (2) the Fort Atkin­
son Formation, mainly bioclastic dolom ite and l imestone; 
(3) the Brai nard Formation, primarily greenish gray shale 
with interbeds of fossil iferous l imestone and dolomite; and 
(4) the Neda Formation, mainly dusky red shale containing 
flattened iron -oxide spheroids or ool ites. These same 
divisions are maintained in  this report. In northwestern 
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I l l inois where the Fort Atkinson Formation grades to 
shale, the entire stratigraphic section is referred to as the 
Maquoketa Group undifferentiated. The distribution and 
relationships of the formations in  northwestern, north­
central ,  and  northeastern I l l inois are shown in  figure 3. 
In northern I l l inois the Maquoketa d isconformably 
overlies the Galena Dolomite Group and disconformably 
underlies Si lurian strata. The Galena typical ly is a pale 
yel lowish brown ( 1 0  YR 6/2), fine- to medium -gra ined, 
pure to arg i l laceous, vesicular dolomite. The overlying 
Silurian strata are generally yel lowish gray (5 Y 8/1 ) to 
l ight ol ive - gray (5 Y 6/1 ),  very fine- to fine-grained, 
cherty dolomite that range from shaly and argi l l aceous to 
relatively pure. I n  areas where the Maquoketa was deeply 
d issected by pre - Si lurian erosion (up to 1 50 feet [45 ml 
of relief in some places), the Silurian strata tend to be 
shaly and very arg i l laceous dolomite (general ly the Wilhel m i  
and E lwood Formations) .  Conversely, where pre-Silurian 
erosion was min imal, the overlying Si lurian strata tend to 
be relatively pure ( Kankakee Formation).  Both the Galena 
and Silurian strata exist as l imestone in parts of Grundy, 
Kendal l ,  Wil l ,  and Kankakee Counties-an area roughly 
corresponding to the l imestone facies of the F ort Atkinson 
Formation. 
Distribution and Thickness 
The Maquoketa Group reaches a maximum thickness of 
more than 260 feet (78 m) in parts of southeastern Cook 
and eastern Wil l  Counties (plate 1 a). Nearby in southwestern 
Cook and northern Wil l  Counties the Maquoketa thins 
abruptly to about 1 00 feet (30 m) where it is deeply 
d issected by pre - Si lurian erosion. Throughout the rest of 
northern I l l inois the unit has an average thickness of 
1 50 to 200 feet (45 to 60 m) where overla in  by Si lurian 
strata and unaffected by post- Silurian erosion. The Maquo­
keta thickens eastward to nearly 1 000 feet (300 m )  in  
east-central Ind iana (Gray, 1 972),  although its th ickness 
varies where unconformably overlain by Pennsy lvanian 
or Pleistocene deposits. 
In north -central I l l i nois along the crest of the Wisconsin 
Arch, on the upthrown side of the Sandwich Fault Zone, 
and along the northern end of the La Sal le Anticl inal Belt, 
Paleozoic strata as old as the Croixan ( late Cambrian)  
Franconia Formation (including the Maquoketa) were 
removed by erosion in post- Chesterian, pre - Desmoinesian 
time (Kolata, Buschbach, and Treworgy, 1 978). On the 
eastern slope of the Wisconsin Arch in the area of Boone 
and De Kalb Counties the Maquoketa thickens eastward 
from an erosional featheredge along a highly irregu lar 
boundary. Farther eastward the Maquoketa extends below 
Silurian dolomite formations. On the west slope of the Arch, 
north of the Plum R iver Fault Zone in the Driftless Area, 
deep, broad, open val leys with gentle slopes cut through 
the Maquoketa shales. To the south and southwest of the 
Sandwich Fault Zone, Maquoketa strata dip away from the 
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Figure 4. Classification of the O rdovician System in I l l i n ois. 
La Sal le Anticl inal Belt into the I l l i nois Basin where they 
are deeply buried by younger Paleozoic rocks. 
Unconsol idated surficial deposits of glacial drift, loess, 
and a l luvium overlie the Maquoketa bedrock in most of 
northern I l l i nois (Piskin and Bergstrom, 1 975) .  A few 
exposures of Maquoketa are situated along parts of the 
Fox, Des Plaines, Du Page, and Kankakee R ivers and the 
Aux Sable Creek, as well as in road, railroad, and ravine 
cuts in  the Driftless Area of northwestern I l l i nois. 
Age and Correlation 
No detailed biostratigraphic framework necessary for 
time control in regional correlations exists for the Maquo­
keta Group of northern I l l i nois. Although the Maquoketa 
rocks are local ly fossil iferous and some elements of the 
fauna have been documented there have been no attempts 
to synthesize the biostratigraphy. Templeton and Wi l lman 
( 1 963) correlated the Maquoketa formations of I l l inois 
with the Edenian, Maysvi l l ian, and R ichmondian strata i n  
the type region near Cincinnati, but this was done primarily 
on the basis of l ithologic s imi larities. In their time correla­
tions, they emphasized the "depauperate faunas" and 
cornu l itids despite the fact that the precise stratigraphical 
ranges of the individual species are unknown. 
Based on the Midcontinent Middle and Upper Ordovi­
cian conodont succession (Sweet, Ethington, and Barnes, 
1 971 ; Sweet and Bergstrom, 1 976) as well as the reported 
conodont species from the Maquoketa of M issouri (Thomp­
son and Satterfield, 1 975), I owa (Glenister, 1 957), M in­
nesota (Webers, 1 966), and Wisconsin (Framing, 1 97 1  ), 
the Maquoketa of northern I l l i nois is probably primarily 
Maysvi l l ian and R ichmondian in  age. An equiva lent age is 
suggested by graptolites found in  the Maquoketa of eastern 
Missouri (Berry and Marshal l ,  1 97 1  ). A tentative correlation 
of the Maquoketa of northern I l l i nois is shown in figure 4. 
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Figure 5. Structure map of the top of the F ranconia F ormation in northern I l linois ( compiled by D. R. Kolata, J. D. T reworgy, and T. C. 
Buschbach) .  
The precise position of the stage boundaries has not 
yet been determined for the Upper Mississippi Valley 
Region. It does seem certain, however, that the lower, 
boundary of the Edenian Stage l ies with in the upper part 
of the Galena Group, possibly as low as the Wise Lake 
Formation, rather than at the Galena-Maquoketa contact 
as suggested by Templeton and Wil lman ( 1 963) and Wil lman 
et al .  ( 1 975). Th is is based primari ly on the first occurrence 
of Amorphognathus ordovicicus, indicative of fauna 1 1  
(Sweet, Ethington, and Barnes, 1 971 ; Sweet and Bergstrom, 
1 976) and of the Cincinnatian Series, which has been 
reported from the upper part of the Galena in southeastern 
Minnesota (Webers, 1 966) and eastern Wisconsin (Froming, 
1 971  ) . Also bearing on this is the fact that the Cobourgian 
Hell ier and Steuben Formations of New York and Ontario, 
long thought by Kay ( 1 935) and Templeton and Wil lman 
( 1 963) to be equivalent to the Wise Lake (Stewartvi l le 
Member) and Dubuque Formations of the Upper Missis­
sippi Valley Region, are now regarded as entirely of Cincin­
natian age (Sweet and Bergstrom, 1 971 ; fig. 3 ) .  Sweet and 
Bergstrom ( 1 97 1 ) demonstrated through conodont- based 
correlations that the base of the type Cincinnatian Series 
and the top of the type Shermanian Stage (approximately 
200 feet [60 ml below the top of the type Champlainian 
Series) are about the same biostratigraphical level. 
Froming ( 1 971 ) compared the Maquoketa conodonts 
of eastern Wisconsin to those of northeastern Iowa; several 
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species found at the base of the Maquoketa in I owa first 
occur in the Fort Atkinson in Wisconsin. He concluded that 
the Maquoketa Group is time transgressive in an east-west 
d irection; each mem ber is younger in the western part of 
Wisconsin than in the eastern part. To confirm the time­
transgressive hypothesis, a more deta i led study is needed, 
encompassing a larger area of the Upper Mississippi Valley 
and including more local ities and photographs of key speci­
mens. In general, further study is necessary to provide a 
rel iable biostratigraphic framework for regional correlations. 
STRUCTURAL FRAMEWORK 
OF NORTHERN ILLINOIS 
The structure map of the top of the Cambrian F ranconia 
Formation shows the structural framework of northern 
I l l inois (fig. 5 ) .  The Franconia was selected as the structural 
datum because it has a d istinctive, readily identifiable 
l ithology, and it is the shal lowest rel iable datum present 
in  the study area. The map is based on data obtained from 
outcrops, cores, dri l l ing chips, geophysical logs, and dri l lers' 
logs. At many localities the elevation of the top of the 
Franconia was estimated by determin ing the approximate 
interval from the top to a known, shallower structural 
horizon. lsopach maps were also used. 
The Wisconsin Arch, La Sal le  Anticl inal Belt, Plum 
R iver Fault Zone, and Sandwich Fault Zone dominate 
the regional structure of northern I l l inois. 
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1 .  The broad Wisconsin Arch, bounded to the 
south by the Plum R iver and Sandwich Fault 
Zones, extends from central Wisconsin into 
northern I l l inois. It merges with the Kankakee 
Arch of northeastern I l l inois and northern Indiana, 
thus separating the I l l inois and the M ichigan Basins. 
In northern I l l inois, the flanks of the Wisconsin 
Arch dip approximately 1 00 feet (30 m) in  5 to 1 0  
mi les (8 to 1 6  km).  
2. The La Sal le Anticlinal Belt, a complex trend 
of en echelon folds, extends from Lawrence County 
in  the southeastern part of the state to Lee County 
in  the north. In La Sal le County the structure is 
dominated by a northwest-striking monocl i nal  
flexure that has about 1 000 feet (300 m )  of 
structural relief with in a distance of 1 m ile  ( 1 .6 
km).  North of here in Lee and Whiteside Counties 
the structure merges with the gentle regional dip 
to the southwest. 
3. The Plum R iver Fault Zone is a narrow 
east -west trending belt of high- angle faults with 
a cumulative displacement of 400 feet ( 1 20 m )  
down t o  the north (Kolata and Buschbach, 1 976). 
It  extends about 1 20 miles ( 1 92 km ) through 
eastern Iowa and northwestern I l l i nois. 
4.  The Sandwich Fault Zone, a narrow belt of 
h igh - angle faults, extends about 85 miles ( 1 36 km) 
northwesterly from Wil l  County to Ogle County 
( Kolata, Buschbach, and Treworgy, 1 978).  Al­
though its cumulative d isplacement is about 800 
feet (240 m )  down to the north, a segment of the 
fault  in Wi l l  County is d isplaced about 1 50 feet 
(45 m )  down to the south. 
All four of these structures have strongly influenced 
the outcrop pattern of Paleozoic rocks. In addition, recur­
rent tectonic activity along the Wisconsin Arch and La Sal le  
Anticl inal  Be lt  during the Paleozic Era affected the thick­
ness, character, and distribution of some sediments ( Kolata, 
Buschbach, and Treworgy, 1 978). These structures probably 
had some effect in deposition of the Maquoketa Group. 
For example, the Scales Formation in Livingston and 
La Sal le Counties thins near the axis of the La Sal le  Anti­
cl inal Belt; this is clearly shown in the geophysica l - l og 
cross section that extends from Rock Island to Kankakee 
Counties (fig. 6 ) .  The i nterval from the top of the Galena 
G roup to the top of the Fort Atkinson Formation gradual ly 
decreases along the cross section from Kanka kee to La Sal le  
Counties, but increases abruptly in  Putnam County on the 
downthrown s ide of the monoclinal flexure. This suggests 
local deformation in the La Sal le  Anticl inal Belt in post­
Galena to pre - Fort Atkinson time. Th inning of the Scales 
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in the McHenry County area may also be  evidence of upl ift 
on the Wisconsin Arch during this time. 
SCALES FORMATION 
The Scales Formation was named by Templeton and Wil lman 
( 1 963) for Scales Mound in Jo Daviess County, I l l i nois. 
The primary type section is a cut along the I l l inois Central 
Rai lroad on the west edge of Scales Mound exposing 30 feet 
(9 m )  of basal Maquoketa shale and several feet of dolomite 
from the underlying Dubuque Formation, Galena Group 
(SW NE SW 26, 29N- 2E, Scales Mound West 7.5 - minute 
Quadrangle) (fig. 7 ) .  Because an upper boundary of the 
Scales could not be identified at this loca lity, a second 
outcrop was selected for description 5 mi les (8 k m )  to the 
northeast of Scales Mound along the same rai lroad (S% NW 
NW 22, 29N -3E,  Shul lsburg 7.5-minute Quadrangle) .  
(The locality was incorrectly given as  SW SW SW 1 5, 29N - 3E 
in Templeton and Wil lman, 1 963. )  It was bel ieved by 
Templeton and Wi l lman that the second outcrop displayed 
the upper 1 8  feet (8 m )  of the formation. The stratigraph ic 
relations between the two outcrops are shown in  figure 8. 
Exposed at the second local ity is approximately 30 ft 
(9 m )  of dolomitic shale and very arg i l laceous and si lty 
dolomite (approximately 45% inso luble residue) that 
was originally considered to be the Fort Atkinson Forma­
tion. Significantly, these rocks d iffer from the Fort Atkin­
son of the type area in  northeastern Iowa by containing 
large amounts of clay and si lt .  The dolomite beds in the 
I l l inois unit actual ly are more similar in  mineralogy and 
fossi l  content to the interbedded dolomite in the Sca les 
Formation. Furthermore, according to subsurface data, 
the outcrop l ies within an area where the Fort Atkinson 
grades into shale and is undifferentiated. Therefore, the 
evidence is insufficient to delimit the Fort Atkinson at 
this locality. These strata are more l ikely to be equivalent 
to the Elgin Member of northeastern Iowa. 
The. choice of the Scales Mound outcrops for the 
type section of the Scales Formation is unfortunate; 
however, the Scales is sti l l  a valid formational un it. Large 
areas of I l l inois contain a wel l  developed Fort Atkinson 
Formation from which the upper boundary of the Scales 
can be determ ined. Although there are no outcrops in  
northern I l l i nois clearly showing th is  contact, it i s  present 
in the subsurface and can be seen in many cores, geophysical 
logs, and dri l l  cutting samples. One of the best examples 
of sharply delineated Scales is designated here as a principal 
reference wel l: the Vickery Dri l l i ng Company No. KW- 1 1  
Northern I l l i nois Gas Company well in Kankakee County 
(SE NE N E  7, 32N - 1 1  E ) .  A gamma- ray neutron log (fig. 9 )  
and  dri l l ing chip samples (set no .  4433 1 ) are on file at  the 
I l l inois State Geological Survey. In this well the Sca les 
Formation occurs at depths of 1 92 to 296 feet (57.6 to 
88.8 m) and consists of calcareous, brownish gray (5 Y R  
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Figure 6. Cross section of the Maquoketa G roup from Rock Is land County to Kankakee County, I l l inois, shows correlation of Maquoketa for­
mations, based on radioactivity and electric logs and dri l l ing chip samples. Datum is the top of the Galena Dolomite G roup. No horizontal scale. 
Legend applies to f igu res 6, 8, 9, 1 5, and 22. 
8 I L L I N O I S  STATE GEOLOG ICAL SU RVEY C I RC U LAR 528 
Putnam Co. 
1 4- 32N - 2W 
Northern I l l inois Gas Co. 
B U R - 2  
La Sal le Co. 
8 -30N - 2E 
V ickery Dri l l ing Co. 
S - 74 
S.P. R esistivity 
Livingston Co. 
29- 30N -5E 
V ickery Dr i l l ing Co.  No. L L - 1  
N orthern I l l inois Gas Co. 
S.P. 
Figure 7. Type section of the Scales Formation near Scales Mou nd, Jo Daviess County, I l l inois ( l ocality 1 ) .  
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Figure 8. Cross section shows correlations between key basal Maquoketa outcrops in northwestern I l l inois.  
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4/1 ) to ol ive -gray (5 Y 4/1 ) shale. The overlying Fort 
Atkinson consists of 32 feet ( 1 0  m )  of l imestone. 
Templeton and Wi l lman ( 1 963) divided the Scales 
Formation into the Elgin Shale Member, a dark gray to dark 
brown shale in the lower part of the Formation, and the 
Clermont Shale Member, a gray shale in the u pper part. In  
doing so, they extended the  use of  I owa nomenclature to 
I l l inois. These d ivisions may be useful in other parts of 
I l l inois, but we could not identify them in the subsurface or 
the outcrops of northern I l l inois. 
Lithology 
The Scales consists primarily of l ight o l ive- gray (5 Y 6/1 ) 
and ol ive-gray (5 Y 4/1 ) shale with m inor amounts of ol ive­
black (5 Y 2/1 ) ,  brownish gray (5 YR 4/1 ) ,  and brownish 
black (5 YR 2/1 ) shale. In parts of Boone, Du Page, Kane, 
and Kenda l l  Counties the basal part of the Scales is l ight 
greenish gray (5 GY 8/1 ) to greenish gray (5 GY 6/1 ). Typi­
cal ly, the unit darkens in its lowest portion. On weathered 
surfaces the Scales is usual ly pale yel lowish brown ( 1 0  Y R  
6/2) to dark yel lowish brown ( 1 0  Y R  4/2). 
lnduration of the Scales shale varies from weak to 
hard with fracturing general ly conchoidal or blocky. 
Laminated shale consisting of alternating l ight and dark 
laminae, with no evidence of bioturbation, commonly 
occurs in the lowest part of the Scales in Cook, Wil l ,  and 
Cook Co. 
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Kankakee Counties. West of this area laminated shale is 
less common and bioturbation more prevalent. 
An x-ray diffraction pattern of a random powder 
mount of a Scales shale sample from Cook County (Metro­
pol itan Sanitary District D H -7 1 - 65, SW N E  NW 25, 4 1 N -
1 1 E; C- 947 1 ;  4 1 9  ft [ 1 25.7 m l  deep) shows i l l i te and 
chlorite as wel l  as mixed - layer clay minerals, q uartz, pyrite, 
dolomite, and potassium feldspar. The clay fraction of this 
sample is 83 percent i l l ite (2M mica polymorph ). 1 6  per­
cent chlorite, and 1 percent expandables (fig. 1 0) .  Chemical 
analysis of a sample of Scales shale from Kankakee County 
(Ph i l ips Petroleum Company No. 1 Kankakee, N E  N E  SW 
35, 3 1 N - 1 1 E; C-251 5, depth 350 ft [ 1 05 m] ) showed an 
inorganic carbon content of 1 .91  percent and organic 
carbon content of 1 .51  percent. 
The si lt and fine sand content of the Scales is variable 
but general ly moderate. Most of the mudstones a re moder­
ately si lty clay shales, but arg i l laceous si ltstones a re local ly 
prominent. I n  particular, ol ive-gray (5 Y 4/1 ) si ltstones 
are common in the upper part of the Scales in parts of 
Kankakee, Kendal l ,  Grundy, and Henry Counties. Pyrite 
occurs in nodules up to 1 inch (2.5 cm ) in diameter or as 
concentrations in burrows (fig. 1 1  ) .  
Dolomite and to a lesser extent calcite occur through­
out the Scales of northern I l l inois both as cement in  the 
shales and siltstone and as the major constituents in  some 
beds. In parts of Henry, Bureau, Lee, De Kalb, and Kane 
Cook Co. 
29-35N - 1 3E 
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Counties (fig. 1 2 ), the Sca les consists primarily of l ight 
o l ive-gray (5 Y 6/1 ) to ol ive- black (5 Y 2/1 ) dolomite that 
is fine to coarsely crysta l l ine, dark gray (N  3) speckled, 
fossi l iferous, vesicular, and vuggy. The dolom ite commonly 
occurs in  wavy, irregular beds up to 8 inches (20 cm ) thick 
that are separated by ol ive-gray (5 Y 4/1 ) to ol ive - black 
(5 Y 2/1 ) shaly partings. These beds which appear to be 
mainly dolomitized packstone and grainstone, show clearly 
on the electric log of the Vickery Dri l l ing Company No. T l - 1  
wel l in  SW NW NW 27, 1 5N - 8E, Bureau County (fig. 6 ) .  
The northeast trend of the  dolomite unit suggests that it 
was once continuous across Lee and De Kalb Counties but 
was removed by post - Si lurian erosion. In most of northern 
I l l inois, particularly the northwestern counties, the Scales 
Formation contains th in beds of fine-gra ined, silty, argi l ­
laceous dolomite interbedded with shale (fig. 1 3) .  Also, 
calcareous shale and interbeds of l imestone occur in parts 
of Grundy, Kankakee, Kendal l ,  and Wi l l  Counties in a 
d istribution pattern that largely coincides with the l ime­
stone facies of the Fort Atkinson Formation. 
Th in layers of phosphatic ool ites, pellets, and nodules 
as well as smal l  phosphatized fossils-the Depauperate Zone 
of Ladd ( 1 929)-are present local ly with in the Scales 
Formation. The most widespread layer occurs at the base 
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Figure 10. X-ray diffraction pattern of the clay fraction of a Scales 
shale sample from Cook County (Metropolitan San itary D istrict 
boring D H - 7 1 - 65, SW NE NW 25, 41 N - 1 1 E ;  C - 947 1 ,  4 1 9  ft 
deep). C = chlorite, l=i l l ite, Q= quartz. 
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Figure 11. R adiograph (x 1 )  of  Scales shale from sectioned core 
( M etropolitan Sanitary District boring D H - 7 1 -65, SW NE NW 25, 
4 1 N - 1 1 E ;  C - 947 1 ,  403 ft deep) shows indistinct bedding and 
bioturbation. Smal l  dark blebs and burrows are pyrite f i l led: a. ver­
tical ly oriented s lab; b. horizontal slab. 
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l esser extent in northeastern I l l inois. Other layers are 
known from the upper part of the Scales in Du Page, 
Grundy, and Rock Island Counties and from near the 
middle of the Scales in parts of Whiteside County. 
The basal phosphorite layer contains a loca l ly abundant 
and moderately d iverse assemblage of phosphatized gastro­
pods, scaphopods, bivalve molluscs, orthoconic cephalopods, 
ostracods, and articulate and l inguloid brachiopods, most of 
which are less than 6 or 7 mi l l imeters in diameter. The 
fossils and irregular, smooth -surfaced phosphatic nodules, 
wh ich can be as m uch as 4 centimeters in largest dimension 
but general ly are m uch smal ler, are set in a matrix of clay, 
s i lt, dolomite, and randomly oriented discoidal apatite 
pel lets less than 0.5 mi l l imeters across. The pel lets are 
concentrica l ly banded around cores of minute fossils, 
mainly conodonts (Tasch, 1 958) and ostracodes. 
The largest phosphatic nodules occur near the lower 
contact with the Galena where they commonly encrust the 
pitted ferruginous surface of the dolomite. The basal 
phosphorite is typical ly 6 to 1 2  inches ( 1 5  to 30 cm ) thick 
and is l ight brownish gray (5 YR 6/1 ) to brownish gray 
(5 YR 4/1 ), poorly sorted, bioturbated, pyritic, earthy, and 
carbonate cemented. At some localities the phosphorite is 
in two layers separated by up to 4 feet ( 1 .2 m )  of si lty shale. 
Weathering of the Scales general ly produces muddy 
slopes that are overgrown with vegetation. In places where 
the Scales is exceptional ly dolomitic, however, the strata 
can form steep weather- resistant ledges (fig. 1 3).  
The only known outcrops of Scales Formation in 
northern I l l inois are confined to Carroll and Jo Daviess 
Counties, none of which expose the entire formation. 
Even though this is an area where the Maquoketa is undif­
ferentiated, the typical Scales l ithology (olive-gray, dolo­
mitic, silty, sparsely fossil iferous shale) can be recognized 
at many localities. Particularly notable outcrops .are those 
at localities 1 ,  2, and 9 (Appendix A) .  F igure 1 4  shows 
a good exposure of the contact between the D u buque 
Formation (Galena Group) and the overlying Maquoketa 
Group und ifferentiated at local ity 9. 
Distribution and Thickness 
The Scales is a distinct formation in northern I l l inois, 
except in the area north of a l ine running east-west through 
the southern part of Whiteside County. North of this l ine, 
the overlying Fort Atkinson Formation grades to shale and 
the Brainard and Scales Formation cannot be practica l ly 
nor consistently separated in the subsurface or in many 
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Figure 12. Lithofacies interpretation of the Scales Formation in  northern I l l inois. 
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Figure 13. I nterbedded shale and very argi l l aceous dolom ite of the 
Scales F ormation at the Scales Mound Northeast Section ( locality 2) . 
Scale is 1 meter. 
outcrops. Here the shales are mapped together as the 
Maquoketa Group und ifferentiated. In exceptional cases, 
such as the Carrol l County Nuclear Power Station boring 
B - 73, the Brainard and Scales can be differentiated even 
where the Fort Atkinson is not present on the basis of their 
distinctive greenish gray (5 G 6/1 ) and o l ive - gray (5 Y 4/1 ) 
colors, respectively. The contact here is qu ite sharp. Also, 
at some outcrops where the contact with either the Galena 
Group or Si lurian dolomite formations is exposed, it is 
possible to identify the Scales or Brainard separately; 
and we have done so i n  this report. I n  some places, however, 
the contact between these two formations is gradational 
and cannot be identified confidently. Parker ( 1 97 1 ) mapped 
an area of und ifferentiated Maquoketa strata in eastern 
Iowa, includ ing parts of Jackson, Cl inton, Jones, Delaware, 
and Dubuque Counties, that is continuous with the north­
western I l l inois area. 
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I n  eastern W i l l  and Cook Counties, the Scales reaches 
a maximum thickness of about 1 35 feet (40.5 m )  (plate 1 b). 
From there the formation thins to the northwest in  Du 
Page, northern Cook, and western Lake Counties where it  
i s  40 to 60 feet ( 12 to 18 m )  thick. F rom Kankakee County 
westward through Rock Island County i nto southeastern 
Iowa (equivalent to the combined Elgin and Clermont 
Members; Parker, 1 97 1 ) the Scales is about 80 to 1 00 
feet (24 to 30 m) thick. I n  Livingston and La Sal le Counties 
along the crest of the La Sal le  Anticl inal Belt, however, 
the Scales is relatively thin (fig. 6) ,  suggesting upl ift on 
that structure in post-Galena to pre-Fort Atkinson time. 
Simi larly, the general thinning of the Scales in  McHenry, 
Du Page, northern Cook, and western Lake Counties 
may be due to m inor upl ift of the Wisconsin Arch during 
this same time. The Scales abruptly thickens eastward 
in northern Indiana (fig. 1 5 ). 
Stratigraphic Relations 
Throughout northern I l l i nois the Scales Formation rests on 
the pitted, ferruginous surface of the Galena Dolomite 
Group. The contact is invariably abrupt and regionally 
disconformable. Residual pieces of Galena dolomite en­
crusted with iron sulfide and cryptocrysta l l ine phosphatic 
material commonly occur in  the basal 1 foot of the Scales. 
The Scales appears to be conformable with the over­
lying Fort Atkinson Formation. The two formations 
are commonly gradational through approximately 20 
feet (6 m )  of interbedded ol ive- gray shale and coarsely 
crysta l l ine dolomite or l imestone (wackstone or grain­
stone). In parts of eastern Kane and western Du Page 
Counties the upper part of the Scales is truncated by the 
sub -Si lurian d isconformity. In  this area the Scales is over­
la in by ol ive-gray (5 Y 4/1 ) to medium dark gray (N 4) ,  
very fine -grained, very arg i l laceous dolomite of the Si lurian 
Wi lhelmi Formation. 
Geophysical Log Characteristics 
The Scales Formation of northern I l l inois is typica l ly 
characterized by low electrical resistivity, high gamma 
rad iation, and low neutron values (figs. 6 and 9). Contact 
with the underlying Galena Dolomite Group is marked by 
a sharp geophysical discontinuity, whereas contact with 
the overlying Fort Atkinson Formation is commonly 
characterized by a gradual change in geophysical values 
due to the upward increase in  carbonate. The general 
increase in  dolomite in  the north - central part of the study 
area is shown by the relatively lower gamma ray and h igher 
resistivity values. 
The Argo- Fay Bed of northwest I l l inois, an organic­
rich black (N 1 )  shale near the base of the Scales, is charac­
terized by very h igh gamma ray, low neutron, and low 
density (2.3 g/cc) values. 
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F igure 14. Contact between the Dubuque Formation (Ga lena G roup) and the Maquoketa G roup undifferentiated at the Mt. Carroll Southwest 
Section ( locality 9) . The basal phosphorite layer and A rgo - F ay Bed are also exposed. 
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Figure 15. Cross section of the Maquoketa G roup from Cook County, I l l inois, to Parker County, I ndiana, shows correlation of the M aquoketa 
formations, based on radioactivity logs, cores, and dri l l ing ch ip samples. Datum is the top of the G alena Dolomite G roup. No horizontal scale. 










Figure 16. Characteristic fossils of the Maquoketa Group. a and b. Hebertella sp., pedicle and brachia! valves, B rainard Formation, loc. 1 6; 
c. Cornulites sp., B rainard, loc. 1 4; d. Liospira sp., Scales Formation, loc. 9; e. Miche/inoceras sociale, Scales, loc. 9; f. Nuculites neg/ectus, 
B rainard, ISGS core C - 9985 at depth 393.6 ft (Cook County, SW S E  SW 32, 39N - 1 4E ) ;  g. Palaeonei/o? fecunda, Scales, loc. 9; h.Ambonychia? 
sp. , B ra inard, loc. 1 0; i. Strophomena sp., brachia! valve, B rainard, loc. 7; j. Prasopora sp., crinoid holdfast attached at bottom center, Fort 
Atkinson F ormation, E lmer Larson quarry northeast of Cortland, De Kalb County (sw· NW N E  1 5, 40N - 5E, Sycamore 1 5- minute Quad. );  
k and I .  L epidocyc/us sp., pedicle valve and posterior view, B rainard, loc. 1 7; m .  lsotelus sp., pygidium, Scales, loc. 2;  n. Chondrites sp., B rain­
ard, loc. 1 0; o. Strophomena sp., pedicle valve interior, B rainard, loc. 6; p and q. Megamyonia unicostata, brach ia I valve interior and pedic le 
valve exterior, B rainard, loc. 1 4; r. Asaphid tri lobite, thorax and pygidium, Scales, loc. 9. Al l  approximately x1 except for n wh ich is x0.5. 
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Figure 17. Characterisitic fossils of the Maquoketa Group. a - c. Strophomena sp., pedicle valve exterior and posterior views, brach ia! valve 
exterior, B rainard Formation, loc. 1 1 ;  d -g. P/atystrophia sp., posterior view, brachia !  and pedicle valves, lateral view, Fort Atkinson, E lmer 
Larson quarry northeast of Cortland, De Kalb Cou nty (SW NW NE 1 5, 40N -5E, Sycamore 1 5- m inute Quad. ) ;  h.  P/aesiomys sp., brach ia I valve 
interior, B rainard, loc. 1 0; i. Cupu/ocrinus (Homocrinus} angustatus, Meek and Worthen, Holotype I SGS ( I SM) 1 570A, probably B rai nard, 
Mount Carrol l ,  Carro l l  Cou nty ; j .  G/yptorthis sp., pedicle exterior, B rainard, loc. 1 0; k. Strophomena sp., brachia I valve interior, B ra inard, 
loc. 1 0; I. Diceromyonia sp., probable pedicle valve exterior, B rainard, loc. 1 0; m. Opikina sp., brachia! valve i nterior, Brainard, loc. 1 0; n. Grav­
icalymene? sp., cephalon, B rainard, loc. 1 0; o. trepostome bryozoan, Fort Atkinson, E l mer Larson Quarry ( see above) ; p and q. Lepidocyclus 
sp., pedicle and brach ia! valve exteriors, B rai nard, loc. 7; r. Dip/ograp tus peosta, Maquoketa G roup u nd ifferentiated, loc. 3; s. Strophomena sp., 
brachia! valve exterior, B rainard, loc. 1 4; t -v. Hypsiptycha sp., pedicle and brach ia! valves exterior, laterial view, Brainard, loc. 1 O; w. Thaero­
don ta sp., brach ial valve interior at center bottom, pedicle valve exterior upper right, B rainard, loc. 1 6. Al l  approximately x 1 .  
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Fauna! Characteristics 
I n  general, the Scales Formation is poorly fossi l iferous. 
The most notable fossil accumulations are in the phosphorite 
(Depauperate Zone), wh ich is best developed at the base 
of the Scales in northwestern I l l inois. This thin stratum 
local ly separated into two layers by si lty shale, contains a 
moderately diverse assemblage of invertebrates dominated 
by molluscs. The most abundant and widespread fossils are 
Pa/aeanei/a? fecunda and Nuculites neglectus (nucu loid 
bivalves), Michelinoceras saciale (cephalopod), Plagiaglypta 
iawensis (scaphopod), Liaspira (archaeogastropod) ,  Septem­
chitan (polyplacophoran) ,  Onniella sp. (orthid brach iopod), 
and L eptabalus ( l ingu loid brach iopod) ;  some are shown in 
figure 1 6. 
Above the phosphorite, approximately 30 feet (9 m )  
o f  strata i s  nearly barren o f  body fossils but does contain 
flattened burrows about 4 m il l imeters wide that are assign­
able to Chandrites. From 30 to 70 feet (9 to 21 m) above 
the phosphorite the Scales contains abundant and local ly 
wel l  preserved asaphid trilobites, particu larly /sate/us 
(fig. 1 6m )  and the graptolite Diplagraptus peasta (fig. 1 7r).  
Particularly good exposures of these strata can be seen at 
localities 2 and 3. These rocks are probably equ ivalent to 
the /sate/us and Vogdesia beds (Parker, Dorheim, and 
Campbel l ,  1 959) of the Elgin Member of the Maquoketa 
in  northeastern Iowa. 
The dolomite facies of the Scales (fig. 1 2 )  contains 
bryozoan and echinoderm skeletal -fragment wackestones, 
packstones, and grainstones; but few identifiable specimens 
have been seen in  subsurface samples. Most of the Scales 
in Cook, Wi l l ,  and Kankakee Counties is barren of fossils 
except in the transitional strata between the Scales and 
Fort Atkinson. 
Argo- F ay Bed 
The Argo - Fay Bed is named for a town in Carrol l  County, 
I l l inois; its type section is 5 mi les north of the town in  the 
Mt. Carrol l  Southwest Section (locality 9). The 1 -foot 
(30 cm ) th ick Argo- Fay Bed is hard, brownish black 
(5 YR 2/1 ) to black (N 1 ) ; carbonaceous, fissi le clayshale 
that l ies 4 feet ( 1 .2 m) above the Dubuque Formation 
(Galena Group). Carbonaceous fragments of graptolites 
and chitinozoans (Canachitina sp. ) commonly stand out on 
weathered bedding planes. At the type section the upper 
4 to 5 inches ( 1 0  to 1 3  cm ) contain numerous flattened, 
moderate yel lowish brown ( 1 0  YR 5/4) burrows 4 to 8 
mi l l imeters wide (Chandrites). 
The Argo- Fay Bed also has been observed in the 
exploratory borings for the Savanna Nuclear Power Plant 
5 mi les (8 km) southeast of Savanna in Carrol l  County. It is 
approximately 2 feet (60 cm ) thick at this location ;  1 .5 feet 
(45 cm) thick in an outcrop on the right bank of the 
Apple R iver at the dam in Hanover, Jo Daviess County; 
and 0.5 feet ( 1 5  cm ) thick in the U.S. Bureau of M ines 
1 8  
No. 2 9  Mougin well ( N E  NW 1 5, 27N- 1 E ) 5 m i les south­
east of Galena, Jo Daviess County. At Scales M ound, also 
in  Jo Daviess County, the Argo-Fay grades to dark greenish 
gray, fissi le shale. In northeastern I owa the Argo- Fay is 
equiva lent to the "hard, chocolate- brown, carbonaceous 
fissi le shale" in the "brown shaly unit" of Brown ( 1 974), 
which is about 10 feet (3 m) thick at Bellevue in Clayton 
County. According to Brown the carbonaceous, brown 
fissi le shale thins abruptly to the northwest in Clayton 
County, I owa. Brown also notes an occurrence of the bed 
near Sinsinawa Mound in Grant County, Wisconsin. 
The Argo - Fay has an organic carbon content of 1 6  
percent in samples col lected at the type section. Reflected 
l ight analyses (plain white l ight and blue l ight) show the 
dominant organic constituent to be a dark gray material 
that appears as thin stringers up to 40 µm in length and 
1 to 2 µm thick. The stringers of organic matter are closely 
associated with the shale matrix and appear to be oriented 
roughly paral le l  to bedding. Under blue l ight a few of these 
stringers have yel low fluorescence, which indicates they are 
of the l iptinite maceral group and are probably a lgal in 
origin. The material is very similar to the network- l ike, 
amorphous organic matter commonly observed in the 
brownish black and black shale facies of the N ew Albany 
Shale. With in the shale matrix, medium gray vitr inite - l ike 
materials are also common. These fragments are subrounded 
to elongate and general ly in  the very fine to coarse si lt- size 
range. The origin of these vitrinite- l ike materials is not 
certain but they may be fragments of chitinozoans or 
graptol ites. 
FORT ATKINSON FORMATION 
The Fort Atkinson Formation (Calvin, 1 906), the middle 
carbonate unit of the Maquoketa Group, is named for 
40 feet ( 1 2  m) of massive, yel l ow, cherty dolomite and 
associated beds of l imestone exposed at Fort Atkinson 
in  Winneshiek County, I owa. In I l l i nois the Fort Atkinson 
has been cal led the "Divine Limestone" (Lamar and Wil l­
man, 1 93 1 ) and the "middle l imestone zone" (DuBois, 
1 945).  Templeton and Wi l lman ( 1 963) extended the use of 
I owa nomenclature to I l l inois and raised the unit to forma­
tional status. In this report " Limestone" is dropped as part 
of the formal name because of the heterogeneous character 
of the formation. The Fort Atkinson Formation in I l l i nois 
contains l imestone, dolomite, and interbedded shale and 
si ltstone. In the type area the Fort Atkinson overl ies the 
Clermont Member of the Scales Formation and underl ies 
the Brainard Formation. 
Lithology 
The Fort Atkinson consists primarily of l ight o l ive-gray 
(5 Y 6/1 ) to ol ive-gray (5 Y 4/1 ) and pale yellowish brown 
( 1 0  Y R  8/2) to dark yellowish brown ( 1 0  YR 8/2) dolomite 
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Figure 18. Lithofacies interpretation of the F ort Atkinson F ormation in northern I l l inois. 
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and l imestone containing thin interbeds of greenish gray 
(5 GY 6/1 ) and o l ive-gray (5 Y 4/1 ) si lty shale, and to a 
lesser extent, si ltstone. The formation weathers to pale  
yel lowish brown or moderate yel lowish brown ( 1 0  YR 5/4) .  
The l imestone is confined main ly to parts of Kankakee, 
Wi l l ,  Kendal l ,  Grundy, and La Sal le  Counties (fig. 1 8) .  At 
some localities in  these counties l imestone and dolomite 
are interbedded. The carbonate beds are mainly crinoid­
bryozoan-brachiopod lime or dolomite packstone and 
grainstone, and to a lesser extent, wackestone. M icro­
scopical ly, the packstone and grainstone consist of whole 
and fragmented fossi ls of all sizes and shapes ranging from 
angular to rounded and m ixed with m icrospar as wel l  as 
clear, moderately to coarsely crysta l l ine calcite cement 
(fig. 1 9) .  Th is clear spar is largely the result of precipitation 
in open spaces rather than recrystal l ization of l ime mud. The 
packstone and grainstone are relatively pure and mottled, 
medium dark gray (N 4) with dark gray (N 3) pyritic 
speckl ing. The pyrite is largely a replacement of bryozoan 
fragments. Where dolomitized, the grainstone is typical ly 
vesicu lar and vuggy. Local ly the grainstone is  cross- bedded 
( locality 1 8; fig. 20) ;  the wackestone consists predominantly 
of whole, unabraded, commonly articulated invertebrates 
(mainly brachiopods, bryozoans, crinoids, and tri lobites) 
in a matrix of arg i l laceous microspar. Patches of clear 
sparry calcite are common; some are obviously burrow 
fi l l i ngs, but others seem to have resulted from recrystal­
l ization of the l ime mud. Also, in some places dolomitization 
masks the original texture, but for the most part relict 
bioclastic textures are preserved. 
T H E  MAQUOKETA GROUP IN I LL I N O I S  
The Fort Atkinson i s  further characterized by wavy 
irregular strata that are 2 to 6 inches (5 to 1 5  cm) thick 
and separated by shaly partings. Local ly, white chert 
nodules may be present. 
In parts of Grundy, Wi l l ,  and Kankakee Counties the 
Fort Atkinson consists of three d istinct lithologic units 
in  ascending order: 1 0  to 1 5  feet (3 to 5 m) of o l ive- gray 
(5 Y 3/2),  si lty, arg i l laceous, l ime or dolomite wackestone 
and interbeds of si ltstone; 5 to 1 0  feet ( 1 .5 to 3 m) of 
yellowish gray (5 Y 8/1 ) to pinkish gray (5 YR 8/1 ), pure, 
vesicu lar, coarse -gra ined l ime or dolomite grainstone; 
and 1 5  to 20 feet (5 to 6 m) of l ight o l ive-gray (5 Y 6/1 ) 
crinoid -bryozoan l ime or dolomite grainstone with medium 
dark gray (N 4 )  mottl ing and dark gray (N 3)  speckl ing. 
1 9  
Figure 19. Photom icrograph (x 1 5) of predomi nantly crinoid­
bryozoan l ime grai nstone from the Fort Atkinson Formation 
at the Wi lmington South Section ( l oca l i ty 22) . c = ech inoderm 
(probably crinoid) ; b= bryozoan. 
Outcrops of Fort Atkinson strata within the study 
area are confined primarily to northeastern I l l i nois. Nearly 
the entire formation can be observed in  the intermittent 
outcrops along Aux Sable Creek ( local ity 1 7 )  in south­
eastern Kenda l l  County. Other notable outcrops include 
localities 13,  1 5, 1 8, 1 9, 20, 21 , and 22. A typical weathering 
profi le of the Fort Atkinson is shown in figure 2 1 .  
The Fort Atkinson becomes more arg i l laceous and 
contains less grainstone in the western counties. North 
of an east -west l i ne running through the southern part 
of Whiteside County the formation first grades lateral ly 
into a digitate succession of si lty, argi l laceous dolomite 
intercalated with shale, then develops primarily into shale. 
Th in layers of strata with a l ithology simi lar to that of the 
Fort Atkinson occur throughout the upper part of the 
Maquoketa Group in Jo Daviess, Carrol l ,  and Whiteside 
Counties, but there is l ittle or no continu ity of these strata. 
In parts of Kane, De Kalb, McHenry, and Lake Counties, 
the Scales and Brainard Formations contain a large amount 
of bryozoan -crinoid dolomite grainstone that is very simi lar 
to the Fort Atkinson rocks, thus making it difficult to 
d ifferentiate formations at some local ities. Facies relation­
ships of the Fort Atkinson in  this area are shown in  figure 22. 
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Distribution and Thickness 
The Fort Atkinson is a distinct formation in northern 
I l l inois, except for the northwestern counties where it 
grades to shale, and those localities in northeastern I l l i nois 
where it is not easily d istingu ishable from the dolom ite of 
the Scales and Brainard Formations. In parts of eastern 
Kane and western Du Page Counties the Fort Atkinson 
was removed by pre-Silurian erosion (plate 1 c), and Silurian 
formations rest directly on the Scales Formation.  In other 
areas of northeastern I l l inois the Fort Atkinson appears 
to have formed a resistant bench to pre-Si lurian erosion, 
which removed the overlying Brainard Formation. In most 
of northern I l l inois the Fort Atkinson is 20 to 40 feet 
(6 to 1 2  m) th ick, although it reaches a maximum of about 
60 feet ( 1 8  m) in  some areas such as southern Kankakee 
County {plate 1 c ) .  
The Fort Atkinson extends into northwestern I nd iana 
and combines with the Brainard Formation to form the 
unit C of Gray ( 1 972). DuBois ( 1 945) traced the Fort 
Atkinson in  subsurface from Cook County through central 
and southern I l l inois to Marion County, I l l inois, a d istance 
of about 240 miles (384 km ) .  To the west, the Fort Atkin­
son extends through Rock Island County into eastern I owa 
and thereby appears to be continuous with the type area 
(Parker, 1 971 ; map 4 ) .  
Stratig raphic Relations 
Contact between the Fort Atkinson and underlying Scales 
is gradational and conformable. The boundary is recognized 
where the l ithology changes vertical ly from predominantly 
terrigenous elastics to carbonates. A few thin beds of Fort 
Atkinson l ithology typica l ly occur below the contact. The 
change from dolomite or lime grainstone of the Fort 
Atkinson to the greenish gray (5 G 6/1 ) shale of the Brainard 
is abrupt at many places. In parts of Kane, De Kai b, McHenry, 
and Lake Counties, however, where the Brainard contains 
a large amount of dolomite and the Fort Atkinson is 
relatively thin, it is difficult to determine which dolomite 
beds in any given section are equ ivalent to the Fort Atkin­
son. Both the upper and lower boundaries of the Fort 
Atkinson probably shift vertical ly across its area of d istri­
bution. 
Figure 20. Cross-bedded l ime grainstone of the Fort Atkinson 
F ormation at  the D iv ine Section ( l ocality 1 8) .  
Figure 21. Fort Atkinson strata along the D u  Page R iver near 
Jol iet ( l ocal ity 1 8) .  
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Figure 22. Cross section of the Maquoketa G roup from D e  Kalb County to Cook Cou nty,  I l l i nois, shows correlation of Maquoketa formations, 
based on radioactivity and electric logs, cores, and dri l l ing ch ip samples. Datum is the top of the Galena Dolom ite G roup. No horizontal scale. 
Geophysical Log Characteristics 
The Fort Atkinson is identified by its h igh electrical resis­
tivity and neutron values and low gamma ray values, typical 
of l imestone and dolomite. Commonly the contact with the 
underlying Scales Formation is marked by a gradual change 
in  geophysical values; whereas contact with the overlying 
Brainard Formation is characterized by a sharp geophysical 
discontinuity. The base of the Fort Atkinson typical ly  
i s  an interdigitate pattern produced by the th inly inter­
bedded carbonates, shale, and si ltstone. 
Faunal Characteristics 
The Fort Atkinson Formation contains an abundant and 
diverse fauna consisting primarily of brachiopods, bryo­
zoans, ech inoderms, and tri lobites. In the grainstones the 
fossils are commonly disarticu lated, broken, abraded, and 
comminuted, making it difficult to identify most specimens 
below the phylum level. By contrast, the argil laceous 
wackstones and si ltstones local ly contain articulated 
and wel l  preserved specimens. Many of these fossils occur 
in a "crazy q uilt" pattern with some specimens clustered 
and others separated by barren or sparsely populated 
areas sim i lar to the mode of occurrence observed in present­
day, level bottom communities. Bryozoan identifications 
below the ordinal  level are very d ifficult for dolom itized 
specimens. 
At the Aux Sable Creek outcrops ( locality 1 7 ),  the 
basal, s i lty, arg i l laceous lime wackestone and calcareous 
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si ltstone of the Fort Atk inson commonly contains wel l  
preserved strophomenid brachiopods, asaphid and caly­
menid tri lobites, and to a lesser extent, trepostome bryo­
zoans. The overlying grainstone, well exposed at loca l ities 
1 7  and 1 8, is  characterized by abundant echinoderm debris, 
trepostome bryozoans, and the rhynchonel l id brachiopod 
Lepidocyclus (figs. 1 6k, 1 61 ). 
Savage ( 1 925) publ ished several fauna! l ists of speci­
mens collected in  the Fort Atkinson and Brainard Forma­
tions of I l l i nois near Wilmington, Jol iet, M inooka, Oswego, 
Yorkvi l le, Kingston, Scales Mound, and Sterl ing. 
B R A I N A R D  FORMATION 
The Bra inard Formation was named by Calvin ( 1 906) for 
1 20 feet (36 m ) of blue and bluish gray shale and associated 
beds of l imestone exposed near Brainard, Fayette County, 
Iowa. Templeton and Willman ( 1 963) extended the Iowa 
nomenclature to I l l i nois and raised the unit to formational 
status. 
Lithology 
The Brainard consists primarily of shale and lesser amounts 
of dolomite, l imestone, and siltstone. Although the shale 
is typical ly greenish gray (5 G 6/1 ) to dark greenish gray 
(5 G 4/1 ), local ly it is pale brown (5 YR 5/2) ,  pale green 
( 1 0  G 6/2) ,  or  grayish blue green (5 BG 5/2) .  The shale 
is weakly to moderately hard, silty, dolomitic or calcareous, 
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pyritic, and fossi l iferous with blocky, platy, or conchoidal 
fractures. At most places the shale is h ighly bioturbated. 
An x - ray d iffraction pattern from a random powder 
mount of a Brainard shale sample from Cook County 
( Metropolitan Sanitary District D H - 7 1 - 65, SW N E  NW 25, 
4 1 N - 1 1 E ; C-947 1 ; 221 .8 ft or 66.5 m deep) shows i l l ite, 
chlorite, expandable m ixed - layer clays, dolomite, quartz, 
pyrite, and potassium feldspar. The clay fraction of this 
sample is 82 percent i l l ite (2M mica polymorph) ,  1 7  per­
cent chlorite, and 1 percent expandables (fig. 23)-values 
s im ilar to those o btained from the Scales Formation and 
close to the average clay composition of the Maquoketa 
G roup as a whole. Chemical analysis of a sample of Brainard 
shale from Kankakee County (Phil ips Petroleum Company 
No. 1 Kankakee, NE NE SW 35, 3 1 N - 1 1 E ; C - 251 5, depth 
250 feet [75 m] ) showed an inorganic carbon content 
of 3.09 percent and organic carbon content of 0.23 percent. 
In parts of northern I l l i nois where the Brainard is par­
ticularly thick the upper few feet of shale  are commonly 
grayish red (5 R 4/2) to grayish red purple (5 R P  4/2).  
The stratigraphic relations of the red shale were particularly 
well exposed at the H i l lside Quarry (now a landfi l l )  in 
Cook County in  the fal l  of 1 980 ( local ity 1 6; fig. 24) .  
At  th is local ity, the  red shales are confined to  a l ens  approx­
imately 40 feet ( 1 2  m) wide and 1 5  feet (5 m) thick at 
the top of the Brainard in contact with the overlying 
Si lurian Kankakee Formation. The curved lower ec;lge of 
red coloration cuts across horizontal beds of shale and 
dolomite. The l ithology, bedding, and fossil content are the 
same in the grayish red and greenish gray strata. Strati­
graphic relations indicate that the red and greenish gray 
strata were deposited at the same time, thus were initia l ly 
identical in  composition. The reddish lens appears to be 
a zone of oxidation possibly formed in pre-Si lurian time. 
Clearly, the lens does not warrant assignment to a separate 
stratigraphic unit, although this situation would not be 
entirely evident if encountered solely by dri l l i ng. Caution 
is necessary in  differentiating shales of this type-because 
of their red color and stratigraphic position-from the 
Neda Formation, which d iffers primarily in contain ing 
flattened iron - oxide spheroids. 
The Brainard shales are typical ly interbedded with 
argi l laceous dolomite and/or l ime�tone consisting of 3-
to 6- i nch beds that vary from flat and even to irregular 
and nodular. These rocks are primarily brachiopod - bryo­
zoan l ime or dolomite mudstone and wackestone that are 
usual ly greenish gray (5 G 6/1 ) to dark greenish gray 
(5 G 4/1 ) and weather to pale yel lowish brown ( 1 0  YR 6/2) 
or moderate yel lowish brown ( 1 0  YR 5/4) .  They contain 
whole, unabraded, commonly articulated invertebrates 
in a m atrix of arg i l laceous m icrospar or finely crysta l l ine 
dolom ite. Thin beds of f inely crystal l ine dolom ite con­
taining no apparent fossi ls a lso occur in  some areas. Local ly, 
the Brainard contains packstone and grainstone that are 
nearly identical to that of the Fort Atkinson Formation. 
These carbonate rocks are relatively pure, mottled, medium 
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Figure 23. X - ray diffraction pattern of the clay fraction of a 
B rainard shale sample from Cook Cou nty (Metropolitan Sanitary 
D istrict boring D H - 71 - 65, SW NE NW 25, 4 1 N - 1 1 E ;  C - 947 1 ,  
221 .8 ft deep) . C = chlorite, I = I l l ite, Q = Quartz. 
dark gray (N 4) with dark gray (N 3) pyritic speckl ing, and 
are composed almost entirely of crinoid, bryozoan, and 
brachiopod fragments. White chert nodules with dark gray 
(N  3) specks are also common in some areas. General ly,  
the distribution of l imestone in  the Brainard corresponds 
to the distribution of l imestone in  the Fort Atkinson 
Formation (fig. 1 8) .  
I n  parts of  Kane, Du Page, Cook, McHenry, and  Lake 
Counties the Brainard contains more dolomite than shale 
(fig. 25). In Kane and McHenry Counties where the Scales 
also contains a large amount of dolomite it is difficult 
loca l ly  to differentiate formations, particularly in  subsurface. 
In parts of Kankakee, Grundy, La Sal le,  Putnam, 
Bureau, and Henry Counties the Brainard Formation con­
tains large amounts of greenish gray (5 GY 6/1 ) to dark 
greenish gray (5 GY 4/1 ),  dolomitic, argi l laceous si ltstone 
and very si lty shale (fig. 25) .  With in this area the Brainard 
typica l ly  grades upward from shale and silty shale to si lt­
stone; and at several subsurface locations in Bureau and 
Henry Counties the formation is capped by up to 10 feet 
(3 m )  of greenish gray (5 GY 6/1 ), very fine-grained, 
dolom itic, pyritic, argi l laceous, dark gray (N  3 )  speckled, 
coherent sandstone that resem bles the Cincinnatian Thebes 
Sandstone of southern I l l inois. The siltstone and sandstone 
appear to extend south of the study area into central 
I l l inois. Like the Thebes, this sandstone and siltstone prob­
ably orig inated in the area of the Ozark Upl ift. 
I n  a large area of Cook County, two or m ore layers 
of dark greenish gray (5 GY 4/1 ) and brownish g ray (5 YR 
4/1 ) ,  shaly phosphorite occur from 1 to  about 50 feet 
(0.3 to 1 5  m )  above the Fort Atkinson Formation. Each 
23 
Figure 24. Contact between the B ra i nard and Kankakee Formations (just below level of bul ldozer) in the H i l lside Quarry in C oo k  Cou nty 
( l ocality 1 6) : note the dark (grayish red purple) B rainard strata with cu rved lower edge (center) that cuts across horizontal beds of shale and 
dolomite. The reddish Brainard strata apparently is truncated at the contact with the overlying Kankakee Formation. 
layer ranges from 6 to 18 inches ( 1 5  to 45 cm ) thick and 
contains abundant, subrounded, flattened, pitted, m icro­
crystal l ine apatite pebbles that are mostly pale brown 
(5 YR 5/2) to grayish brown (5 YR 3/2) and 5 to 50 
mi l l imeters in largest dimension (fig. 9 ) .  I n  some places, 
the layers contain a phosphatized diminutive mol luscan 
fauna dominated by bivalves. Genera l ly, only one phos­
phorite layer is observed in cores of the Brainard Formation; 
however, in  the Metropolitan Sanitary D istrict boring 
D H - 7 1 -41 - 74 ( ISGS core C - 998 1 ) in  Cook County (SE SE 
NE 35, 39N - 1 3E ) ,  two thin layers occur 6 and 14 feet ( 1 .8 
and 4.2 m )  above the Fort Atkinson. Similarly, in the 
Metropolitan San itary District boring D H - 7 1 -65 - F - 9  ( ISGS 
core C - 9471 ) in Cook County (SW NE NW 25, 41 N - 1 1  E) .  
phosphorite layers occur at 46 and 48 feet ( 1 3.8 and 1 4.4 m)  
above the  Fort Atkinson (figs. 9 and  22) .  The relatively 
wide and variable vertical distribution of phosphorites 
suggests that several layers were deposited in th is area 
during Bra inard time. Grains and pebbles of apatite from 1 
to 4 mi l l imeters in diameter are relatively abundant through­
out the Brainard in parts of Bureau, Henry, and Rock 
Island Counties. 
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The Brainard is the most widely exposed of the Maquo­
keta formations in northern I l l inois. Although notable 
outcrops can be observed at localities 1 1 , 1 2, 1 4, and 1 6, 
none reveals the entire formation. In northwestern I l l i nois 
where the Fort Atkinson grades to shale and the Brainard 
and Scales are combined as an undifferentiated un it, the 
typical Brainard l ithology (soft, greenish gray, dolom itic, 
fossi l iferous shale) can be recognized at localities 4, 6, 7,  
and 1 0. Brainard outcrops typical ly weather to muddy 
slopes l ittered with thin slabs of dolomite, and overgrow 
with vegetation (fig. 26 ) .  
Distribution a n d  Thickness 
The Brainard is a distinct formation in northern 1 l l inois 
except in  the northwestern counties where the Fort Atk in­
son grades to shale. It general ly ranges from 60 to 1 00 feet 
( 1 8  to 30 m )  th ick but reaches a maximum of about 
1 60 feet (48 m) in parts of northwestern Cook County 
(plate 1 d ) .  Pre - Si lurian erosion removed the Brainard 
along a band 5 to 25 mi les (8 to 40 km) wide extending 
through southwestern D u  Page, northwestern Wi l l ,  and 
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Figure 25. Lithofacies i nterpretation of the Brainard Formation in northern I l l inois. 
southern Cook Counties, and continuing eastward into 
northern I nd iana and southern Michigan. An e l l iptical area 
of relatively thick Brainard strata (approximately 1 20 feet 
[36 m] ) is situated in southeastern Du Page, northeastern 
Wi l l ,  and western Cook Counties. The Brai nard abruptly 
thickens southward from an erosional featheredge in  central 
Wil l  County and along the southern boundary of Cook 
County to a l i ttle more than 1 00 feet (30 m) local ly in 
Wi l l  and Kankakee Counties. 
Stratigraphic Relations 
The Bra inard conformably overlies the Fort Atkinson 
Formation. Contact with the overlying Neda Formation 
is gradational. Where the Neda is absent, wh ich is general ly 
the case, the Bra inard is unconformably overla in  by Silurian 
or younger strata. In  northeastern I l l inois where pre - Si lurian 
erosion has removed a large part of the Bra inard, the 
formation is commonly overla in  by the Silu rian Wilhelmi  
Formation (fig. 3) .  Where the  Brainard i s  less deeply 
eroded it is  general ly overlain by the somewhat younger 
Elwood or Kankakee Formations. Similarly in northwestern 
I l l i nois the Maquoketa Group undifferentiated is overla in,  
in  ascending order, by the Mosalem, Tete des Mort, Blanding, 
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or Sweeney Formations depending on the depth of erosion 
in the top of the Maquoketa. 
In the H i l lside Quarry ( locality 1 6) a sl ight angular 
unconformity exists between the Brainard and overlying 
Kankakee Formation in  a smal l  area along the last face 
(fig. 27) .  Elsewhere in the quarry the contact appears 
to be d isconformable. The angular contact may be due to 
localized pre -Si lurian deformation or to draping of basal 
Silurian strata over the truncated Brainard strata. 
Geophysical Log Characteristics 
The low electrical resistivity, low neutron, and moderate 
gamma ray values typical of greenish gray dolomitic shales 
general ly characterize the Brainard. Where the Brainard 
has not been deeply cut out by pre - Si lurian erosion and it 
is overlain by relatively pure Silurian dolomite, the top is 
marked by an abrupt increase in  resistivity and neutron 
values as wel l  as an abrupt decrease in  gamma ray response 
characteristic of carbonate rocks. In contrast, where the 
Bra inard is deeply eroded and overla in by arg i l laceous 
shaly Silurian dolomite, the top is marked by a gradual 
increase in  resistivity and neutron values along with a 
gradual decrease in gamma ray response (Metropol itan 
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Figure 26. Outcrop of the B rainard F ormation at the Wacker Southeast Section ( local ity 1 0) shows typical muddy slopes and th in  beds of 
dolomite. Photograph of IVl ary B arrows, October 1 980. 
Sanitary D istrict boring D H - 7 1 - 86 - F -6;  Cook County; 
W1h NW SE 26, 39N - 1 2E )  (fig. 9) .  The wel ls  on either side 
of boring D H - 7 1 -86- F - 6  in  the l ine of cross section 
(fig. 9) have much thicker Brainard sections and a sharper 
geophysical d iscontinuity at the top. 
Faunal Characteristics 
The Brainard Formation local ly contains an abundant and 
diverse fauna, primari ly brachiopods and bryozoans. Other 
less comm on macroinvertebrates include bivalves, trilobites, 
cri no ids, and cornul itids. Although general ly well preserved, 
the fossi ls are largely dolomitic replacements. Due to 
recrystal l ization most bryozoans are only identifiable 
to the ordinal level .  Whether whole or broken, the fossi ls 
typical ly are preserved as unabraded, rarely articulated 
invertebrates in very arg i l laceous fine-grained dolomite ; 
these rocks are classified as mixed-fossil dolomite wacke­
stones. Most fossils appear to have been d isarticulated 
by intense biogenic activity. A few invertebrate groups, 
particu larly the brach iopods, occur in  clusters that reflect 
a gregarious or nested l ife mode; they commonly exh ibit 
a l im ited range of sizes or growth stages and thus appear to 
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represent successful spatfal ls. Apparently, many clusters 
were buried rapidly by an influx of carbonate and terri­
genous m ud and were not subjected to sign ificant biogenic 
activity or transport. 
The most abundant brachiopods in the Brainard are 
Strophomena, Megamyonia, Thaerodonta, L epidocyclus, 
Platystophia, and to a lesser extent Hebertella, Opikina, 
Diceromyonia, Hypsiptycha, and Plaesiomys (figs. 1 6  and 
1 7) .  Some brachiopods appear to be more abundant in one 
part of northern I l l inois than in another; for example, 
col lections from Kane and Cook Counties (local ities 1 4  
and 1 6, respectively)  contain large numbers of Megamyonia 
and Thaerodonta, whereas collections from Stephenson 
County ( local ity 6) and Carroll County (localities 7 and 1 0) 
show Strophomena to be more abundant. To determine 
if variations in abundance are real or only apparent, m ore 
intensive collecting is needed both lateral ly  and vertical ly  
with in the Brainard. 
The trepostomes are by far the most abundant and 
widespread of the bryozoans, fol lowed by the m uch less 
common cyclostomes and cryptostomes. Characteristic 
hemispherical colonies of Prasopora, up to 8 inches (20 cm ) 
in d iameter are particularly common in the upper part of 
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Figure 27. A ngular unconformity between the B rainard Formation and overlying Kankakee Formation in the H i l l side Quarry ( l ocality 1 6) 
in Cook Cou nty : relief on the B rainard was about 1 0  ft. Photograph of A nne G raese, October 1 980. 
the Brainard at many localities. While encrusting the 
convex surface of brachiopod shell fragments, many colonies 
of Prasopora are themselves encrusted with crinoid hold­
fasts (fig. 1 6j ) .  
Articulated valves of  Ambonychia (fig. 1 6h )  are loca l ly  
common within layers of  dolomite mudstone and wacke­
stone. Tri lobites are represented primarily by calymenids 
and asaph ids. Fragments of some lsotelus (fig. 1 6m )  speci­
mens indicate that some individuals grew nearly 1 foot 
long. Crinoids col lected from the Brainard of northern 
I l l inois i nclude Cupulocrinus (fig. 1 7i ) ,  Dendrocrinus, 
Porocrinus, and two unidentified camerates. Cornulites 
(fig. 1 6c) is very abundant on shaly bedding planes, par­
ticularly in the upper part of the Brainard at some l ocalities. 
In addition to the shel ly invertebrate fauna the Brainard 
contains an abundance of i nterstratal and bedding-surface 
trace fossi ls produced by organ isms moving on or in the 
sediment. X - ray radiographs of thinly cut, rock samples 
i l l ustrate the size, shape, and density of these structures 
(figs. 28 and 29) .  Among the most common trace fossi ls 
are system s  of branching, cyl indrical burrows from 1 to 
1 3  mi l l imeters in  d iameter that are either o bl ique or paral le l  
to the plane of stratification. Most of these traces, etho-
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logica l ly classified as fodinichnia or feeding structures, are 
assignable to the form genus Chondrites (fig. 1 6n ) .  
N E D A  FO RMATION 
The youngest formation of the Maquoketa Group was 
named the "Neda I ron Ore" by Savage and Ross ( 1 9 1 6) 
for 30 feet (9 m )  of oolitic iron ore exposed i n  a quarry 
near N eda in  Dodge County, Wisconsin .  The first descrip­
tions of the formation were made by Hall ( 1 862) and 
Chamberl in  ( 1 877) who correlated it with the Cl into n  
iron ore o f  the Appalachian region. Thwaites ( 1 9 1 4 )  
further described the Neda ("Clinton") and publ ished a 
map showing the known d istribution of iron ore and 
associated red beds in  Wisconsin .  A more detai led descrip­
tion of the Neda in  eastern Wisconsin was provided by 
Rosenzweig ( 1 951 ). An analysis of the minerals in the 
Neda i ro n  ore was publ ished by Hawley and Beavan ( 1 934). 
Athy ( 1 928) described the Neda outcrops in  Kankakee 
County, I l l i nois, but referred to the formation as the 
Noix Ool ite, an oolitic l imestone occurring at the same 
stratigraphic level in western I l l i nois and eastern M issouri. 
Based on subsurface data Workman ( 1 950) mapped the 
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Figure 2S. R adiograph {x 1 )  of very argi l laceous, biotu rbated B rain· 
ard dolomite from sectioned core {Metropolitan Sanitary D istrict 
boring D H - 7 1 - 65, SW NE NW 25, 41  N - 1 1  E ;  C - 94 7 1 ,  248 ft deep). 
N ote disruption of bedding by vertical bu rrow at bottom center. 
a.  Vertically oriented slab. b. H orizontal slab. 
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Figure 29. R adiograph {x 1 )  of h ighly biotu rbated B ra inard shale 
( l ight areas) and dolomite {dark areas) from sectioned core {M etro­
pol itan Sanitary D istrict boring D H - 7 1 - 65, SW N E  NW 25, 4 1 N -
1 1 E ; C - 947 1 ,  2 1 9  ft deep) .  N ote the abu ndant pyrite- f i l led burrows. 
a. Vertical ly oriented slab. b. Horizontal slab. 
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Figure 30. R adiograph (x 1 )  of Neda shale from sectional core 
( Metropolitan San itary D istrict boring D H - 71 - 65, SW N E  NW 25, 
4 1 N - 1 1 E ; C - 947 1 ,  2 1 0  ft deep). a. Vertically oriented slab showing 
i ro n - ox ide spheroids suspended i n  clayey shale matrix ; some spher­
o ids are concentrated in vertical bu rrows. b. H orizontal slab showing 
densely packed spheroids i n  horizontal burrows. 
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distribution of the ool itic i ron ore and associated red shale 
in  northeastern I l l inois and recognized these as the Neda 
Formation. In  1 963, Templeton and Willman assigned the 
Neda Formation to the Maquoketa Group. 
Lithology 
The Neda Formation of northern I l l inois primarily consists 
of blackish red (5 R 2/2) to very dusky red ( 1 0 R 2/2) 
shale. Also present but sl ightly less common is a l ight 
ol ive brown (5 Y 5/6), l ight ol ive-gray (5 Y 5/2), or greenish 
gray (5 G 6/1 ) shale. Both types are silty and local ly 
interbedded with thin layers of si ltstone and very fine 
sandstone. 
Flattened, concentrical ly layered, e l l iptical spheroids 
or ooids d istinguish the Neda from adjacent strata. These 
spheroids are moderate brown (5 YR 4/4) to grayish brown 
(5 YR 3/2) and 0. 1 0  to 1 .25 mi l l imeters in d iameter 
(most are about 0.50 m m ) ;  their composition includes at 
least 26 varieties of minerals, chiefly goethite, calcite, and 
hal loysite (Hawley and Beavan, 1 934).  Grain -to-grain 
contact may occur, but spheroids are usually mud supported. 
There appears to be no preferred orientation of mud­
supported spheroids; however, where they are densely 
packed, the flattened surfaces tend to paral le l  bedding. 
Genera l ly the surfaces are smooth, including the secon­
dary surfaces created by broken-off concentric shells. 
I n  some areas, the spheroids are loosely cemented by 
crysta l l ine hematite. Most show no nuclei in thin section. 
For those that do, the nuclei consist mainly of fragments 
from other spheroids. Also, spheroids are commonly 
concentrated in vertical or horizontal burrows 5.0 to 1 0.0 
mi l l imeters wide (fig. 30). 
The only known outcrops of the Neda Formation in 
I l l inois are along the Kankakee R iver (locality 23) .  The 
upper 1 foot (0.3 m) of the formation consists of l ight 
brown (5 YR 5/6) to moderate brown (5 YR 4/4) ,  very 
argi l l aceous, calcareous dolomite. The spheroids are com­
posed of l ight gray (N 7) crysta l l ine calcite surrounded 
by a thin layer of clay (fig. 31 ) .  Underlying th is unit is 
3 feet (0.9 m) of moderate brown (5 YR 3/4) ,  very argi l ­
laceous dolomite and very dusky red ( 1 0  R 2/2) sha le, 
a l l  containing abundant moderate brown (5 Y R  4/4) 
iron -oxide spheroids. 
D istribution and Th ickness 
The Neda mainly occurs in the areas where the top of the 
underlying Brainard Formation contains red shale and 
dolomite (fig. 32). These areas are situated only where 
the Maquoketa reaches its maximum thickness of 1 90 to 
260 feet (57 to 78 m ) .  Previous stratigraphic stud ies have 
tended to include in the Neda Formation a l l  red shale and 
dolomite occurring at the top of the Maquoketa, whether 
the strata contained iron -oxide spheroids or not. This 
report, however, assigns only the spheroid - bearing strata 
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to the Neda. Where observed in outcrop ( locality 23) 
and subsurface (fig. 9) the Neda always occurs above the 
red shale and dolomite. 
The Neda ranges from a few inches up to a bout 1 5  feet 
(4.5 m) thick and is confined to a few isolated occurrences 
in Lake, McHenry, Kane, Cook, Du Page, Kan kakee, and 
Whiteside Counties. Because of its thin and patchy d istri­
bution, the Neda thicknesses are combined with those of 
the Brainard Formation (plate 1 d ) .  Rocks s imi lar to the 
Neda occur at the same stratigraphic position through a 
large part of the m idcontinent, including Michigan { Nurmi, 
1 972),  I ndiana (Gray, 1 972),  Kentucky (Elwood Atherton, 
personal communication, 1 983) ,  Iowa (Agnew, 1 955; 
Parker, 1 97 1 ),  M issouri (Crane, 1 9 1 2),  and Kansas {Wal­
lace, 1 943) .  
Stratigraphic Relations 
Figure 31. Photomicrograph (x 1 5) of dolomitic N eda shale shows 
calcite spheroids; l ight area around spheroids contained clay. Col­
lected from upper part of N eda F ormation at the Kankakee R iver 
Campground Section ( l ocality 23). Sectioned perpendicu lar to 
bedding. 
In northern I l l inois the Neda conformably overlies the 
Brainard Formation and is unconformably overlain by 
Si lurian dolomite formations. In northeastern I l l inois the 
Neda is general ly overlain by the Kankakee Formation. 
In northwestern I l l inois the known occurrences of Neda 
are confined to a single township {Sec. 1 4, 2 1 ,  and 27, 
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Figure 32. D istribution of the Neda Formation and associated red shale and dolom ite of the B ra inard F o rm ation in northern I l l ino is. ( Modified 
from Workman, 1 95 1 . )  
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21 N - 7 E )  in Whiteside County where the formation is over­
la in in part of the area by about 8 feet (2.4 m) of shale, 
s i ltstone, and fine-grained sandstone. These overlying 
deposits were probably reworked from Brainard sed iments 
d uring Si lurian time. 
Geophysical Log Characteristics 
Like the underlying Brainard Formation, the Neda is 
characterized by low electrical resistivity and neutron 
values. The gamma ray values, however, are in the h igh 
to very h igh range and rather sharply delineated from those 
of the Brainard. The discontinuity in gamma ray curve 
between the Brainard and Neda is shown on the geophysical 
l ogs in  figure 9. An even sharper geophysical d iscontinuity 
marks the boundary between the Silurian dolomite for­
mations and the Neda. 
Age and Correlation 
The Neda Formation is not fossil iferous in northern I l l inois; 
however, Savage and Ross ( 1 91 6 ) reported several R ich­
mondian macroinvertebrate species from the Neda at 
Cascade Fal ls  near De Pere in Brown County, Wisconsin. 
R ichmondian is the age that would be expected based on 
conodont studies in the sl ightly older Maquoketa strata 
of eastern Wisconsin (Froming, 1 97 1  ). 
The zones of reddish · brown ferruginous ool ites de­
scribed by Gray ( 1 972) in unit D of the Maquoketa in 
northeastern Ind iana are probably lateral ly equivalent to 
the Neda. The Neda Formation and · the Noix Ool ite of 
western I l l i no is and eastern Missouri occur at approximately 
the same stratigraphic position, but it is not clear whether 
they are equ ivalent in age. 
D EPOS I T IONAL E N V I RONME NTS 
Based on l ithologic (Opdyke, 1 962; Ross, 1 976; and Witzke, 
1 980) and paleomagnetic (McElhinny and Opdyke, 1 973) 
data, northern I l l i nois was probably situated at 1 0° to 20° 
south latitude during Cincinnatian time. Opinions differ 
on the exact orientation of the equator, but general ly 
authors agree that it crossed North America approximately 
in the area of Cal ifornia and passed through Hudson Bay or 
the Northwest Territories of Canada. Apparently, the 
prevai l ing winds were from the present east to northeast. 
Northern I l l inois was situated on a broad shelf in a wide 
continental sea. 
The Maquoketa Group in northern I l l inois is part of 
a wedge- l ike prism of terrigenous elastic rocks increasing 
in thickness eastward from approximately 200 feet (60 m)  
i n  I l l i nois, to  nearly 1 000 feet (300 m )  in east-central 
I nd iana (Gray, 1 972) ,  to about 6000 feet ( 1 800 m) in  
eastern Pennsylvania (Cook and Bal ly, 1 975).  The elastic 
sediments derived from volcanic and tectonic lands raised 
with in the Appalachian mobile belt during the Taconic 
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Orogeny. The apro n - l ike thinning of elastics and the 
associated decrease in overal l  grain size from east to west 
imply a source area extending from eastern Pennsylvania 
to northern Virginia and transport of terrigenous material 
as far west as Iowa and Minnesota. A smal l  component of 
the terrigenous sed iments (silt and very fine sand) in  
northern I l l inois probably originated in the Ozark Dome 
and spread northward, mixing with the eastern - derived 
material. The elastic sed iments interfinger with biogenic 
carbonate that probably formed in shallow, wel l  circulated, 
warm, clear water (with in the zone of effective photo­
synthesis). 
Plate 2 i l l ustrates the facies relations with in the Maquo­
keta of northern I l l i nois. The distribution of facies was 
governed by the interaction of sedimentary material, 
paleobathymetry, and currents. 
Scales Formation 
The Scales Formation was deposited on the relatively pure 
carbonate rocks of the Galena Group. Although the contact 
is unconformable, there is no evidence of subaerial exposure 
of the Galena of northern 1 l l i nois before deposition of 
the Scales. The pitted, planar, upper surface of the Ga lena 
probably was formed by submarine solution. 
In northern I l l i nois, the Scales consists predominantly 
of nonfossil iferous, l ight ol ive -gray to o l ive- black shale 
varying from laminated to intensely bioturbated. Local ly 
the formation contains biogenic carbonates and phospho­
rite. The inferred depositional environments are as follows: 
Laminated olive- gray to olive-black shales appear 
to have been deposited below compensation depth 
in an anoxic, infrequently mixed environment. 
Such conditions are ind icated by the scarcity of 
macrofossi ls, lack of bioturbation, and predomi­
nance of elayshale. Th is facies occurs mainly in 
the lower part of the Scales in parts of north· 
eastern I l l inois. 
Bioturbated and indistinctly bedded, light olive­
gray to olive -gray, dolomitic shales also were 
deposited in a quiet-water environment below 
compensation depth; however, the abundance of 
burrows, the l ighter color, and local abundance 
of asaphid tri lobites suggest at least moderately 
oxygenated waters. Th is facies occurs through 
most of the Scales in northwestern I l l i nois and in  
the upper part of the formation in northeastern 
I l l i nois. 
Biogenic carbonates-dolomite, and to a lesser 
extent, lime wackestone, packstone, and grain­
stone-are present through much of the Scales in 
parts of Henry, Bureau, Lee, De Kal b, and Kane 
Counties (fig . 1 2) .  These rocks were deposited in  
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shal low, aerated, moderately to highly agitated 
water of normal marine sal in ity. Much of the sea 
floor was populated by a bryozoan-crinoid fauna. 
At the time the Scales was being deposited, these 
carbonates appear to have formed a bank sepa­
rating deeper shale basins to the east and west. 
Phosphorites occur as thin layers with in the shale 
facies and most l ikely were formed in anoxic to 
low- oxygen environments rich in phosphate. 
Brown ( 1 974) suggested that the basal phosphorite 
of the Sca les Formation in Iowa originated from 
"an upwel l ing of deep cold nutrient - rich waters 
into the warm sha l low environment of a carbonate 
shelf." Oceanic upwel l ing at the continental 
margin along the Ouachita geosyncl ine has been 
proposed by Witzke ( 1 980) as a source of phos­
phate - r ich water during Maquoketa time. Accord­
ingly, wind- d riven currents created a large- scale 
quasi - estuarine circulation system in the manner 
proposed by Heckel ( 1 977 ) and Berry and Wilde 
( 1 978).  The physiographic setting and general 
wind d irection appear to be consistent with this 
interpretation. The several phosphorite layers 
that occur at various stratigraphic positions in 
the Maquoketa probably were formed during 
recurrent periods of upwel l ing in which phosphate 
was transported into the area and precipitated. 
Snyder and Bretsky ( 1 97 1 ) interpret the diminutive 
moll uscan-dominated fauna that local ly occurs in the 
phosphorites as "paedomorphic, rather than stunted, 
individuals, wh ich had undergone selection for early matur­
ity and h igh fecundity in a high -stress environmental 
setting." As pointed out by Witzke ( 1 978),  if the phospho­
rites were deposited at or near the interface between a 
transgressive anoxic or low- oxygen water mass and an 
upper oxygenated zone, then the diminutive fauna was 
probably exposed to recurrent oxygen stresses. During 
times of h igh influx of oxygen -poor, phosphate - rich water, 
the benthic faunas presumably were ki l led and their skele­
tons were replaced by phosphate. When oxygenated waters 
returned, even for short periods, specia l ly adapted, oppor­
tun istic species were able to establ ish themselves. 
Fort Atkinson F o rm ation 
In north -central and northeastern I l l i nois near the end of 
Scales deposition, the sea gradual ly became sha l lower. 
Concurrently, the influx of terrigenous material decreased. 
These conditions prevai led during Fort Atkinson time, 
resu lting in deposition of relatively pure carbonates. 
Shal low, well aerated water of normal marine sal in ity is 
indicated by the abundant and diverse macrofauna domi­
nated by crinoids, bryozoans, and brachiopods. 
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The local ly crossbedded, biogen ic packstones and 
grainstones that make up much of the Fort Atkinson 
formed in h ighly agitated water; however, the formation 
also contains beds of wackestone with whole, unabraded, 
rarely articulated invertebrates that indicate an environ­
ment of much lower formative energy. The close inter­
bedding of wackestone, packstone, and grainstone resulted 
from frequent changes or local variations in  depositional 
energy. The grainstones probably accumulated in smal l  
bars whi le  the mud - rich wackestones and packstones were 
deposited in topographic lows. M igration of the bars 
would have resulted in interbedding of the mud- and 
gra in - supported sediments. 
I n  northwestern I l l inois shale continued to be deposited 
during Fort Atkinson time; however, beds of biogenic 
carbonates were deposited locally in  relatively shal low, 
wel l  aerated water of normal marine sal in ity. 
Brainard Formation 
The fossi l iferous Fort Atkinson carbonates are succeeded 
over much of northern I l l inois by dark greenish gray, 
genera l ly nonfossil iferous, laminated to indistinctly bedded 
shale of the basal Brainard Formation. This indicates 
return to a relatively deep, qu iet, probably anoxic or 
low-oxygen environment with increased infl ux of terrig­
enous sediment. The thin phosphorite layers in the lower 
part of the Brainard in Cook County probably formed 
in topographica l ly low areas receiving phosphate-rich 
anoxic water. 
The basal Brainard shales grade upward to highly 
bioturbated, greenish gray shale interbedded with arg i l­
l aceous dolomite mudstone and wackestone. At some 
places, these rocks contain an abundant, diverse, and wel l 
preserved macrofauna. These strata record a gradual change 
in  the Brainard sea to shal lower, more aerated, moderately 
agitated water of normal marine sal in ity. Even shal lower, 
more agitated water is suggested in parts of Kane, Du Page, 
McHenry, Cook, and Lake Counties (fig. 25) where the 
upper part of the Brainard consists of fossiliferous dolomite 
packstone and grainstone. 
The random orientation of bioclasts and the abundant 
evidence of burrowing throughout the upper part of the 
Brainard indicate extensive biogenic activity. As a result 
of organic reworking, the beds are commonly irregular, 
lumpy, and mottled. Disarticulated shelly debris, probably 
produced by burrowing scavengers and deposit feeders 
that swal lowed and triturated skeletal debris, largely 
constitutes these rocks. 
Neda Formation 
Two greatly different explanations for the origin of the Neda 
Formation have been proposed : ( 1 )  it is a primary deposit, 
or (2) it is a residuum formed by lateritic weathering. 
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In the first interpretation the iron - oxide spheroids 
or ooids are thought to have formed by primary chem ical 
precipitation fol lowed by mechanical transport and sorting. 
Presumably the clayey matrix was carried into the basin 
from distant sources. Templeton and Wil lman ( 1 963) 
considered the Neda to be the westernmost and probably 
uppermost tongue of the Queenston red shale. N urmi 
( 1 972) also considered the Queenston Delta complex to 
be the source of the terrigenous materials in the Neda 
equiva lents in northern Michigan. 
In a study of the Neda in  eastern Wisconsin, Rosenweig 
( 1 951 ) cited the cross - bedding, ripple marks, and reworked 
shale pebbles, in addition to the ool ite nuclei composed 
of iron and ool ite fragments, as evidence that the Neda 
formed in  shal low marine water where waves reworked the 
sed iments. The presence of the Noix Ool ite, an undoubted 
marine deposit of Richmondian age (Thompson and Satter­
field, 1 975),  at the same stratigraphic position as the Neda 
in western I l l i nois and eastern Missouri suggests the possi­
bil ity of a widespread, shallow marine environment in 
which both Neda and Noix were deposited. The simi la rity 
i n  stratigraphic position and ool itic nature led Athy ( 1 928) 
to misidentify the Neda in Kankakee County, I l l inois, 
as the Noix Oolite. If  the Neda in itial ly formed in a marine 
environment, then more needs to be learned about the 
original composition of the oolites and the mechanism that 
produced their present mineralogy and flattened spheroid 
shape. The fact that the spheroids are deformed, variable 
in size, reciproca l ly interfering, and commonly set in  a 
fine hematitic argi l laceous matrix argues against either a 
primary mechanical formation in shal low agitated waters 
or a diagenetic replacement of calcareous ooids, which 
never show ductile deformation. 
DuBois ( 1 945) suggested that the Neda is "a residual, 
probably lateritic, deposit formed from Maquoketa shale 
and l imestone or dolomite." This interpretation was also 
favored by Agnew (1 955) and more recently by Synowiec 
( 1 980) ,  who has suggested that a l imonitic layer in the 
upper un it of the Neda Formation at Neda, Wisconsin, 
is a Paleozoic soil horizon. 
The so i l  interpretation may have a modern analog. 
Lateritic weathering has been invoked by Nahon, Carozzi, 
and Parron ( 1 980) as a mechanism for generating the 
widespread ferruginous ooids in West Africa, s imi lar 
in composition, morphology, and mode of occurrence 
to those in the Neda. Detai led petrographical and geo­
chemical analyses of a weathering profi le at Eboinda, 
I vory Coast, ind icate that successive centripetal concen­
tration and reorganization of iron oxides and hydroxides 
generate ooids in situ from glaucon ite grains. This is 
accompan ied by a progressive decrease of Si, Mg, and K, 
as well as a corresponding increase in Fe and Al. Accord­
ingly, the process begins at discontinuities in the lower 
part of the weathering profiles. The origin of d isconti­
nu ities may be sedimentological ,  such as the external 
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boundaries of  glauconite grains, or may be pedological 
such as the boundaries of ferruginous blotches or the 
nuclei of altered rock. Nahon et al. ( 1 980) suggest that 
"wherever such textures are encountered among ancient 
iron ores they may be interpreted as paleoexposure 
crusts in a tropical environment." 
If this mechanism is to apply to the Neda, the period 
of weathering probably coincided with the regressive 
stage of the R ichmondian ( late Ordovician) glacio-eustatic 
drop in sea leve l .  ( I n Africa, glaciation during Richmondian 
time has been well documented [Beuf et al., 1 966; Ben­
nacef et al . ,  1 97 1 ; Tucker and Reid, 1 973; Berry and 
Boucot, 1 973; Legrand, 1 974; and Lenz, 1 976] . )  The most 
compel l ing support for glacio -eustatic lowering of sea level 
in North America is the pronounced widespread uncon­
form ity occurring at the top of the Ordovician rocks 
(Dennison, 1 976; Lenz, 1 976) .  In northeastern I l l i nois the 
unconformity has a maximum relief of about 1 50 feet 
(45 m) ,  thus ind icating a lowered base level of at least that 
much. In northeastern I l l inois the drop in sea level was 
probably caused by a combination of local diastrophism 
(uplift) and glacio - eustatic effects. 
Brainard and younger Ordovician sediments wou ld  
have been subaeria l ly exposed in a tropical envi ronment 
( 1 0° to 20° south latitude), wh ich is consistent w ith the 
cl imate of the West African analog. Prolonged exposure 
( late Carodocian to early Llandoverian )  in  th is environment 
could have produced the iron oxide- rich strata of the Neda 
and perhaps the red coloration of the underlying shales and 
dolomites (fig. 24 ) .  Minor fluctuations in  sea level coul d  
have resulted in  the periodic a n d  local reworking o f  some 
Neda sediments. 
Accord ing to Bennacef and others ( 1 97 1  ) ,  rapid 
melting of the ice cap fol lowed the glaciation and sea 
level rose rapidly. Topographica l ly low areas on the weath­
ered, eroded Maquoketa surface were the fi rst to be sub­
merged and receive Silurian sed iments. Clay and si lt from 
the Maquoketa h i l ls were carried into the local basins, 
forming much of the basal Si lurian Wilhelmi and Mosalem 
Formations. 
Since the Neda occurs only where the Maquoketa is 
thickest, in widely separated areas from Kansas to I ndiana, 
Workman ( 1 951 ) has suggested that the Neda was formerly 
a widespread stratigraphic unit that was greatly eroded 
in pre - Si lurian time. Also possible is that the Neda was 
formed, at least in part, by lateritic weathering in earliest 
Si lurian time wh i le the tops of the Maquoketa h il ls were 
sti l l  exposed. 
We favor the hypothesis that the Neda is a product 
of lateritic weathering rather than a primary deposit; 
however, more information on l ithologic variation, distri­
bution, age, and sedimentology is needed to su bstantiate 
either interpretation. 
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APP E N D I X  A. Geologic sections of selected outcrops 
1. Scales Mound Section 
I l l i nois Central R a i l road cut on west side of 
Scales Mou nd, Jo Daviess County (SW N E  
S W  26, 29N - 2E, Scales Mound West 7. 5-





Shale, moderate yel lowish brown ( 1 0  YR 5/4), 
weathered, mostly covered . . . . . . . . . .  . 
Shale, moderate yel lowish brown ( 1 0  YR 5/4) ; 
dolomite; lower part contains 2 to 4 in.  
( 5  to 1 0  cm) beds of cross- bedded, dolo-
m itic s i ltstone . . . . . . . . . . . . . . . . .  . 
Shale, l ight ol ive gray (5 Y 6/ 1 ) ,  soft, l ittle or 
no bedding observable on weathered surface; 
several 2 i n. (5 cm) beds of arg i l laceous, 
very f ine- grained dolom ite with abu ndant 
asaphid tr i lobite fragments at top of u n it . .  
Shale, greenish gray (5 Y 6/ 1 )  to l ight ol ive 
gray (5 Y 6/ 1 ) ,  s i l ty, soft . . . . . . . . . . .  . 
Shale, same as above but fiss i le  . . . . . . . .  . 
Phosphorite, l ight brownish gray (5 YR 6/ 1 )  
to brownish gray ( 5  Y R  4/ 1 ) ,  poorly sorted, 
biotu rbated, si lty; contains phosphatic oo­
l ites, pel lets, nodules, and phosphatized 
d i m i nu itive fossils (Pa/aeoneilo? fecunda, 
Nuculites neglectus, Miche/inoceras sociale, 
Plagioglyp ta iowensis, Liospira sp., and 
Leptobolus sp.) . . . . . . . . . . . .  . 
Shale, s i l ty, brownish gray (5 YR 4/ 1 )  . 




Dolomite, pale yellowish brown ( 1 0  YR 6/2), 
fine to medium grained ;  4 to 8 in.  ( 1 0  to 
20 cm) wavy beds separated by shaly 
partings; p itted ferruginous surface at top . 
2. Scales Mound Northeast �ection 
I l l inois  Central R a i l road cut 5 m i les (8 km) 
northeast of Scales Mou nd, Jo Daviess County 
(SY:i NW NW 22, 29N -3E,  Shul lsburg 7.5-
m inute Quad. ) : Maquoketa G roup (undifferen­
tiated) approx imately 35 ft ( 1 0.5 m ) .  
3 .  Elizabeth North Section 
R oadcut on east side of cou nty road 3 m i les 
(4.8 km) north of E l izabeth, Jo Daviess 
Cou nty ( N E  NW SE 1, 27N - 2E, E l izabeth 
7.5 - m i nute Quad. ) :  Maquoketa G roup (undif­
ferentiated) 8 ft ( 2. 4  m) contain ing abundant 
asaphid tr i lobite fragments. 
4. Stockton Northwest Section 
36 
R oadcut on north side of county road, 1 mi le  
( 1 .6 km) northwest of Stockton, Jo Daviess 
Cou nty (SE SW NE 3, 27N -4E, Stockton 
7.5 - m i nute Quad. ) :  Maquoketa G roup, B rain­
ard Formation 1 7  ft (5 m).  
Thickness 
ft m 
5 1 . 5  
5 1 .5 
9.5 2.9 





1 0  3 
5. Hanover Section 
Outcrop on north bank of Apple R iver at 
dam in Hanover, Jo Daviess County (SE N E  
SW 9, 26N - 2E ,  Hanover 7.5 - m inute Quad. ) :  
basal 4 ft ( 1 .  2 m) of Maquoketa G roup, 
Scales Formation; Galena G roup, Du buque 
F o rmation 1 0  ft (3 m) .  
6 .  Pearl City East Section 
R oadcut on I l l inois State R oute 26, 2 m iles 
(3.2 km) east of Pearl C ity, Stephenson 
Cou nty (SW NE NW 1 1 , 26N -6E, Pearl 
C ity 7.5 - m inute Quad. ) :  Maquoketa G roup, 
upper part of B ra inard F ormation,  approxi­
mately 1 5  ft (4.5 m) .  
7. Lanark Northwest Section 
Quarry in north bluff of East Fork of Plum 
R iver immediately west of Carroll Cou nty 
Dam, 6 m i les (9.6 km) northwest of Lanark, 
Carro l l  County (NY:i SE SW 2, 25N - 5E, 
Mt. Carrol l  1 5- m inute Quad. ) :  S i lurian System 
dolomite approx imately 20 ft (6.0 km) ;  
Maquoketa G roup, B ra inard Formation 20 ft 
(6 m ) .  
8 .  Savanna Section 
Outcrop in bluff north of intersection of State 
R oute 84 and U.S. Route 52 in Savanna, 
Carroll County (SW SW NW 1 1 ,  24N-3E, 
Savanna 7.5-minute Quad. ) :  Maquoketa G roup 
( u nd ifferentiated) , approx imately 1 0  ft (3 m) 
conta in ing asaphid tri lobites. 
9. Mt. Carroll Southwest Section 
Quarry in  north side of U.S. R oute 52, 2Y:i 
m i les (4 km) southwest of M t. Carroll, Carrol l  
Cou nty (SW NE SW 1 0, 24N - 4E,  Savanna 1 5-




Shale, l ight ol ive-gray (5 Y 6/ 1 )  to ol ive­
gray ( 1 0  YR 5/4), s i lty, conchoidal fractures; 
asaphid tr i lobites occur throughout but are 
most abundant in upper 1 0  ft (3 m) ; i nter­
beds of very arg i l l aceous, very fine-grained 
dolom ite in  even beds 2 to 6 i n. (5 to 1 5 cm) 
thick; long sinuous tracts 1 / 1 6  in.  ( 2  mm) 
Th ickness 
ft m 
wide on bedding planes in dolom ite . . . . . 35 1 0.5 
Shale, hard, brownish black (5 YR 2/1 )  
to black ( N  1 ) ,  carbonaceous, fissi le; upper 
4 to 5 i n. ( 1 0  to 1 2. 5  cm) conta in  flattened 
moderate yel lowish brown ( 1 0  YR 5/4) 
burrows from 1 /32 to 1 / 1 6  in .  ( 1 to 2  mm) 
wide assignable to Chondrites (Argo- Fay 
Bed, type section).  . . . . . . . . . . . . . .  . 
Shale, o l ive-gray (5 Y 4/ 1 ) .  s i lty conchoidal 
fractu res, conta ins abundant l ingu lo id brach-
iopods (Leptobolus sp.) . . . . . . . . . . .  . 
Phosphorite, l ight brownish gray (5 YR 6/ 1 )  
to brownish gray ( 5  Y R  4/ 1 ) ,  poorly sorted, 
0.3 
3 0.9 
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Thickness 
ft m 
biotu rbated, silty, friable, pyritic; contains 
phosphatic ool ites, pel lets, and nodules and 
phosphatized d iminuitive fossils (Pa!aeo­
neilo? fecunda, Nuculites neglectus, Miche/­
inoceras sociale, P!agioglypta iowensis, Lio­
spira sp., Leptobo/us sp., and Onniella sp.) 
upper 2 to 3 in. (5 to 7.5 cm) cemented 
by pyrite . . . . . . . . . . . . . . .  . 
Champlainian Series 
Galena Group ( 1 08 ft or 32.4 m) 
Dubuque Formation (32 ft 1 1  in. 
or 9.9 m) 
Dolomite, arg i l laceous, fine to medium 
grained; 6 to 8 in .  ( 15 to 20 cm) even 
beds; th ick brown shaly partings; abu ndant 
recrystal lized crinoidal debris on bedding 
surfaces; top marked by pitted, ferruginous, 
cryptocrysta l l ine phosphate encrusted sur­
face with cavities up to 1 2  in. (30 cm) wide 
and 1 2  in. (30 cm) deep f i l led with over­
ly ing phosphorite. F o r  description of other 
Galena un its see Wi l lman and Kolata ( 1 978). 
1 0. Wacker South east Section 
Ch icago, Burl ington, and Quincy R a i lroad 
cut 1 mi le  southeast of Wacker, Carroll 
County (NW N W  N W  27, 24N -4E, Savanna 
1 5- m i nute Quad. ) .  
Cincinnatian Series 
Maquoketa Group u ndifferentiated 
Dolomite, moderate yel lowish brown ( 1 0  YR 
4/2), arg i l laceous, f ine to medium grained, 
foss i l iferous (crinoids, brachiopods, bryo­
zoans etc. ) ,  in 4 to 6 in. ( 1 0  to 15 cm) 
even beds. . . . . . . . . . . . . . . . . . . . . 5 
Shale, pale brown (5 YR 5/2) to grayish red 
( 1 0  R 4/2), soft, fossil iferous, interbeds 
of very arg i l laceous dolomite in 4 to 6 in. 
( 1 0  to 1 5  cm) even beds . . . . . . . . . . . . 5 
Shale, greenish gray (5 G Y 6/1 ) to dark 
greenish gray ( 5  GY 4/ 1 )  weathers to pale 
yel lowish brown ( 1 0  YR 5/4) , soft, abundant 
and diverse fauna (Strophomena sp., P/aes­
iomys sp., P!atystrophia spp., Lepidocyclus 
sp., Gravicalymene? sp., Thaerodonta sp., 
Hebertel/a sp., Cornulites sp., !sate/us sp., 
Megamyonia unicostata, and Prasopora sp.) ; 
interbeds of f ine-grained dolomite in even 
beds, lenses, and nodules up to 4 in .  ( 1 0  cm) 
thick . . . . . . . . . . . . . . . . . . . . . . . 30 
1 1 . Belvidere South Section 
R oadcut on east side of Stone Quarry Road 
2Y:z m i les (4 km) south of Belvidere, Boone 
Cou nty (SW SW N W  1 4, 43N -3E, Belvidere 
South 7.5 - m i nute Quad. ) : Maquoketa G roup, 
B rainard F ormation 5 ft ( 1 . 5  ml .  
1 2. Garden Prairie East Section 
Quarry south of U .S. R oute 20, 1 Y:z  m i les 
( 2.4 km) east of Garden Prairie i n  McHenry 
County (NW N E  SW 3 1 ,  44N -5E,  R i ley 
T H E  MAQUOKETA G R O U P  IN I L L I N O IS 
0.3 
1 . 5  
1 . 5  
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7.5 - minute Quad. ) : Maquoketa G roup, Brain­
ard F ormation 1 0  ft (3 ml .  
1 3. Kingston West Section 
Outcrops on both sides of Anne G l idden 
R oad on north side of bridge over K ishwau­
kee R iver 1 %  m i les (2 km) west of Kingston, 
De Kalb Cou nty (SW SW NW 21 and SE S E  
N E  20, 42N -4E, K ingston 7.5 - m inute Quad. ) : 
Maquoketa G roup, F ort Atki nson Formation 
1 0  ft (3 ml . 
1 4. South Elgin Section 
Quarry on north side of State R oute 3 1 ,  
1 mi le  ( 1 .6 km) southwest o f  South E lgin,  
Kane Cou nty (NY:z NW SW 3, 40N - 8E, Geneva 
7.5- minute Quad. ) ,  and outcrop Y:z mi le 
( 0.8 ml south along the ravine south of 
Si lver G len School o n  the west s ide of Fox 
R iver (N E NE NE 9) (detailed description: 
Wi l lman, 1 973) : S i lurian System, Kankakee 
F ormation 25 ft 3 in. ( 7.5 m); Maquoketa 
G roup, B rainard F ormation 1 0  ft (3 m l .  
1 5. North Aurora Section 
Quarry on north side of State R oute 5 on east 
side of Fox R iver, Y:z m ile (0.8 km) southeast 
of N orth Aurora, Kane County (SW SE SW 3, 
38N -8E, Au rora N orth 7.5 - minute Quad. ) : 
S i lurian System, Kankakee F ormation 20, 
E lwood F ormation 20 ft (6 ml ; Maquoketa 
G roup, F ort Atkinson F ormation 6 ft ( 1 .8 m) .  
1 6. Hil lside Ouarry Section 
Quarry on north side of I nterstate 290 i n  
H i l lside, Cook County (WY:z S E  N E  a n d  EY.. 
SW N E  1 7, 39N - 1 2E ,  H insdale 7.5 - m inute 
Quad. ) :  S i lurian System dolomite approxi­
mately 240 ft ( 72 ml (see Wi l lman, 1 973, 
for detailed description) ; Maquoketa G roup, 
B ra inard F ormation 30 ft ( 9  ml .  
1 7. Aux Sable Creek Section 
I ntermittent exposu res along the banks of 
Aux Sable Creek extending from U .S. R oute 
52 southward to the Kenda l l - G ru ndy Cou nty 
l i ne, Kendall Cou nty ( 1 5, 22, 27, 34, 35N - 8E ,  
Yorkvi l le  a n d  M i nooka 7. 5 - m inute Quad. ) : 
Maquoketa G roup, F ort Atkinson Formation 
approximately 30 ft (9 ml .  
1 8. Divine Section 
E l gin, Jol iet, and Eastern Ra i l road cut % mi lP.  
( 0.4 km) north of D ivine, G ru ndy County 
(SW SW SE 27, 34N -8E, M inooka 7.5-minute 
Quad.) : Maquoketa G roup, F ort Atkinson 
F o rmation 6 ft ( 1 .8 m) .  
1 9. D u  Page R iver Section 
I ntermittent exposures a long the banks of the 
D u  Page R iver, 2Y:z m i les (4 km) north of 




APPE N D I X  A. continued 
SW, and S E  S E  NW 33, 35N - 9E, Channahon 
7.5 - m i nute Quad.) : M aquoketa G roup, F ort 
Atkinson F ormation 6 ft ( 1 .8 m) .  
20. Channahon Northeast Section 
Small quarry J.!. mile (0.8 km) east of inter­
section of U.S. R oute 6 and I nterstate 55, 
2J.!. m iles (4 km) northeast of Channahon, 
Will County ( N E  NE SW 3, 34N - 9E, Chan­
nahon 7.5 - minute Quad. ) : Maquoketa G roup, 
Fort Atkinson F ormation 6 ft ( 1 .8 m) .  
2 1 .  Schweizer West Section 
Atch inson, Topeka and Santa Fe Rai l road cut 
on east side of Des Pla ines R iver 2 m iles 
(3.2 km) north of M il lsdale, Wil l  County 
(SE SW SE 35, 35N - 9E, Channahon 7.5 -
minute Quad. ) .  See Wi l lman ( 1 973) for 
detailed description. S i lu rian System, Wilhelmi 
F ormation 13 ft 9 in.  ( 7.7 m) ; Ordovician 
System, Maquoketa G roup, B rainard For­
mation 1 5  ft (4.5 m ) ,  F ort Atkinson For­
mation 8 ft ( 2.4 m) .  
22. Wilmington South Section 
Outcrops along east bank of the Kankakee 
R iver 1 mi le  ( 1 . 6  km) south of Wi lm ington, 
Wi l l  Cou nty (NW SW NW 1, 32N -9E, Wil­
m i ngton 7.5 - m i nute Quad. ) :  Maquoketa 
G roup, Fort Atki nson Formation 4 ft ( 1 .2 ml .  
23. Kankakee R iver Campground Section 
I ntermittent outcrops on north side of 
Kankakee R iver, % m i l e  ( 1 . 2  km) west of 
Warner B ridge, at Campground of Kankakee 
R iver State Park, 5 m i les ( 8  km) southeast of 
R itchey, Will County (N E NW SW 36, 32N -
1 OE, Bonfield 7. 5 - m inute Quad.) (See W ill­
man, 1 973, for detai led description) : S i lurian 
System, Kankakee F ormation 19 ft 8 in.  
(5.9 m) ; O rdovician System, Maquoketa 
G roup, Neda and Brainard Formation 4 ft 
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APPE N D I X  B. We l l  records 
County, dri l ler County, dri l ler 
wel l  no.,  farm Location wel l  no., farm Location 
Boone County Bureau County continued 
S i lvius NE SW NW 1 4, 43N 3E Vickery Dr i l l ing Co. N E  NE N E  1 4, 1 7N 1 0E 
1 ,  Dommers A R - 2, North. I l l .  
G a s  Co. 
Bureau County Vickery D ri l l ing Co. NW NW NW 4, 1 7N 1 1 E 
AR - 1 ,  N orth. I l l .  
Wal lace Engineering NE SE SW 1 0, 1 5N 6E Gas Co. 
Corp. 
3, Vi l lage of N eponset Vickery D ri l l ing Co. SE SE S E  29, 1 7N 1 1 E  
AR - 3, N orth. I l l .  
James V. Omanson SW NW SE 34, 1 5N BE Gas Co. 
1 ,  Berry 
Vickery Dri l l ing Co. NW NW NW 28, 1 8N 1 0E 
Vickery Dr i l l ing Co. SE NW NW 27, 1 5N SE LaM - 1  
T l - 1  
R .  J. Fogerty N E  NE SW 9, 1 4N 9E 
G ray Well SW NE SW 34, 1 6N 7E 1 Kane, Magoon 
Dri l l ing Co. 
2, Buda City Well 
Carroll County 
Northern I l l inois NW S E  N E  35, 1 6N 7E 
Gas Co. John Eckel NE S E  NW 36, 23N 4E 
B U - 1  1 ,  Thiem, Geo. 
Northern I l l inois NE NW NW 36, 1 6N 9E Carrol l  County SW SW NW 33, 24N 4E 
Gas Co. N uclear Power Station 
Bur- 1 B - 73 
V ickery Dr i l l ing Co. NW SW N E  3 ,  1 6N 1 0E Charles Beyer NE N E  23, 25N 3 E  
D M - 3  1 ,  Charles S imon 
Northern I l l inois NW NW N E  6 ,  1 6N 1 0E C. H. Coad & Son NE NE S E  33, 25N 3 E  
G a s  Co. 2, Miss. Pal isades St. Pk. 
DM - 1  
Charles Beyer NW N E  5, 25N 4E 
Layne Western Co. S E  S E  SW 35, 1 6N 1 0E 1 ,  Wal l ace Haas 
3, Vi l lage of De Pue 
Don Heins SE SW SW 1 2, 25N 6E 
Layne Western Co. SW SW NW 1 0, 1 6N 1 1 E  2, Ki lker, Edwin 
1, Joanna Western 
M i l l s  Co. Don Heins SW SE SW 1 7, 25N 6E 
1,  Becker, Maurice 
R. H .  Wehl i ng NW N E  NW 34, 1 6N 1 1 E 
1 1 ,  City of Spring George Lyons N E SW 1 9, 25N 7E 
Val ley 2, Vi l lage of Shan non 
Harrington Bros. SE SE NW 8, 1 7N 6E Varner Well Dri l l ing NE N E SW 2, 23N 5E 
1 ,  Poty, S .  L. 2, Chadwick Vi l lage 
Vickery Dr i l l ing Co. NW NE NW 23, 1 7N 6E John Eckel SE SE NW 33, 23N 6E 
MA-3 1 ,  Appel, F red B.  
Vickery Dri l l ing Co. SE SE SE 34, 1 7N 7E Mi laeger Wel l  Co. NW NE S E  4, 24N 3 E  
MA - 1  5, Savanna City 
V ickery Dri l l ing Co. NW NW NW 25, 1 7N 9E Charles Beyer NE N E  1 0, 24N 3 E  
D M - 2  1 1 6, Bouseman, 
Thomas E. 
Vickery Dri l l ing Co. NE NE N E  1 4, 1 7N 1 0E 
A R - 2, North. I l l .  Lyons Dri l l ing Co. N E  S E  SW 9, 24N 4E 
Gas Co. 60, Mt. Carroll 
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County, d ri l ler County, dri l ler 
wel l  no.,  farm Location wel l  no. , farm Location 
Carroll County continued Cook County con tinued 
J. P. M i l ler Artesian NY, SE 1 7, 25N 3E Weh l ing Well Works NE NE N E  2 ,  37N 1 3E 
Wel l  Co. 1 ,  Evergreen 
1 ,  N. Y.A. Camp 
J. P. M i l ler Artesian NE NW SW 1 2, 37N 1 3E 
Davis & B l ackman NW SW SW 27, 25N 3E Wel l Co. 
1, M iss. Pal isades St. Pk. 1 ,  Evergreen 
Ch icago San itary D ist. SE N E  S E  34, 3 7 N  1 3E 
Cook County DH - 1 7  
Weh l ing Well Works NE NE SE 1, 35N 1 3E Ch icago Sanitary D ist. NE SW N E  4, 37N 1 4E 
2-A, F l ossmoor SW-5 
N orthern I l l i nois NW SE SE 29, 35N 1 3 E  Ch icago Sanitary D ist. SE N E  SW 25, 37N 1 4E 
Gas Co. D H - 9  
1 47 - 2  
Ch icago Sanitary Dist. NE NW NW 36, 37N 1 4E 
Weh l i ng Well Works SE N E  N E  1 0, 35N 1 4E D H - 1 1  
5, G l enwood 
Ch icago Sanitary Dist. NW S E  8 ,  3 7 N  1 5E 
S. B. G eiger NW NW NW 28, 35N 1 4E 1 ,  F alstaff Plant 
1 7, Ch icago Heights 
Chicago San itary Dist. NE SW SW 1 9, 37N 1 5E 
Weh l ing Well Works NE NE SW 7, 35N 1 5E D H - 8  
2, A l l ied Homes 
Metropolitan Sanitary C-S-l ine SE S E  9 ,  38N 1 2E 
W. L. Thorne Co. NE NE NW 29, 35N 1 5E D istrict 
1 ,  E .  J. & E.  R. R .  D H - 7 1 - 56 {Q- 1 )  
Water S tation 
Metropolitan Sanitary NW NW N W  22, 38N 1 2E 
Wehl i ng Well Works NE NE SE 1 3, 36N 1 2E District 
2, Palos Heights D H - 7 1 -60 ( 0 - 2) 
Layne Western Co. NW SE SW 22, 36N 1 2E Metropolitan Sanitary N E  N E  SE 5, 38N 1 3E 
3, Citizens Uti l .  D istrict 
Co. of I l l .  D H - 7 1 -43 - ( 77) 
Weh l ing Wel l  Works NW S E  SW 36, 36N 1 3E Bradshaw-Praeger & Co. NE NE N E  1 1 ,  38N 1 3E 
1 2, Homewood 1 ,  Chicago 
Ch icago Sanitary Dist. SE SE NW 1, 36N 1 4E M i laeger Well  O rig. Co.- NE SW S E  5 ,  38N 1 4E 
D H - 1 2  Produce 
1 ,  Stock Yards 
Chicago Sanitary Dist. N E  NE SW 9, 36N 1 4E 
SW - 3  C. R .  Smyth & NY. SW 7, 38N 1 4E 
P. M. Weinstei n  
Chicago Sanitary Dist. NW SE SE 23, 36N 1 4E 1 ,  F leischmann 
SW-4 Malt ing Co. 
Ch icago Sanitary D ist. NW NW NW 8, 36N 1 5E G ray - M i laeger O rig. Co. NE NE NW 32, 38N 1 5E 
SW - 2  3 ,  I l l inois Steel Co. 
Weh l i ng Wel l  Works NE SW SW 1 2, 37N 1 1 E  M i laeger Wel l a nd SE N E  NW 8, 39N 1 2E 
1 ,  Dundee Pump Co. 
4, City of Bel lwood 
Weh l i ng Well Works NW SW SE 29, 37N 1 1 E  
4, Vi l lage of Lemont Metropolitan Sanitary NW NW S E  26, 39N 1 2E 
D istrict 
Wehl i ng Wel l  Works NW NW NW 2, 37N 1 2E D H - 7 1 -86 ( F -6) 
2, O rchard H i l l  
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County, dri l ler County, dri l ler 
wel l  no., farm Location well no., farm Location 
Cook County con tinued Cook County con tinued 
Chicago Sanitary D ist. SE N E  N E  9, 39N 1 3 E  Metropol itan Sanitary SW N E  26, 4 1 N  1 3E 
D H -4 D istrict 
D H - 7 1 - 7  ( 28) 
Metropolitan San itary C-E-l ine SE N E  35, 39N 1 3E 
D istrict Weh l ing Well Works NE SE S E  35, 42N 9E 
D H - 71 -41  ( 74) 1 ,  W. R .  R ose 
Metropol itan Sanitary SE NE SW 9, 39N 1 4E J. P. Mi l ler Artesian NW SW S E  9 ,  42N 1 0E 
D istrict Well Co. 
D H - 71 -57 (54) 1 ,  V i l lage of Palatine 
Metropolitan Sanitary SW S E  SW 32, 39N 1 4E Layne Western Co. NW SE SW 25, 42N 1 0E 
D istrict 2, Rol l ing Meadows 
D H - 71 - 1 3  ( 72) 
J. P. M i l ler Artesian SE SW SW 4, 42N 1 1 E  
Metropolitan San itary NW SW N E  22, 40N 1 2E Wel l  Co. 
District 45, Buffalo G rove 
D H - 7 1 -81  ( F - 2) 
Mi laeger Well and SW S E  N E  23, 42N 1 1 E  
S. B.  Geiger & Co. NW NW S E  I R R  3 1 ,  40N 1 2E Pump Co. 
1 ,  Automatic E l ectric Co. 6, City of Whee l ing 
Metropolitan Sanitary C -W/2 W/2 1 2, 40N 1 3E Layne Western Co. NW SE S E  1 4, 42N 1 2  E 
D istrict 3, Sunset R idge 
D H - 71 - 1 0  (45) Country Club 
J. P .  M i l ler A rtesian SW SW N E  3 1 ,  40N 1 3E M i laeger Well and NW SE NW 32, 42N 1 2E 
Well Co. Pump Co. 
2, Mars, I nc. 2, Zenith Engineering & 
Research 
Metropol itan Sanitary C -SW/4 30, 40N 1 4E 
D istrict Metropolitan Sanitary N E NW 35, 42N 1 3E 
D H - 71 -48 (50) D istrict 
D H - 71 - 9 - ( 3 1 )  
Layne Western Co. SE N E  NW 23, 41N 9E 
3, Streamwood Hoover Water Well SE NE SE 32, 41 N 1 2E 
Ut i l ities Corp. Service 
1 ,  O'Hare I n n  
Layne Western Co. NW NE SW 7, 4 1 N  1 0E 
1 1 ,  V i l lage of H offman 
Estates 
De Kalb County 
Hoover Water Well NE NE NW 34, 41 N 1 0E 
Service Leon B utts & Son NE NW SW 1 3, 38N 5E 
1 9, Vi l lage of 1, Custom Farm Service 
Schaumbu rg 
Leon Butts SE NW N W  2 7 ,  40N 4E 
Weh l ing Wel l  Works NE NE SE 7, 4 1 N 1 1 E 1 ,  R .  G. Peterson 
4, Vi l lage of R o l l i ng 
Meadows L. Cl iff N eely SE S E  NW 5, 40N 5E 
5, C ity of Sycamore 
Metropolitan San itary C - NW/4 25, 4 1 N  1 1 E  
D istrict R ichard Tyrrell SW S E  N E  27, 40N 5 E  
D H - 7 1 -65 ( F - 9) 1 ,  K. Goff & 
E. Joh nson 
Layne Western Co. N E  NW SW 1 2, 4 1 N  1 2E 
2, Ch icago San. D ist. Jonas Martin NE SW SW 9, 4 1 N 3 E  
1 ,  Charles W i l lnett 
Metropolitan San itary C-S-l i ne SW S E  1 9, 4 1 N  1 3E 
D istrict Wm. Tyrre l l  & Son SW S E  SW 1 0, 4 1 N  5E 
D H - 7 1 - 28 ( 1 0) 1 ,  Wm. F raedrich 
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APPE N D I X  B. continued 
County, dri l ler County, dri l ler 
well no., farm Location wel l no., farm Location 
De Kalb County con tinued Du Page County continued 
R ichard Tyrrell SW NW NW 33, 4 1 N  5E M ilaeger Well and SW SW N E  1 1 , 40N 1 1 E 
1 ,  Tyrrells G ravel Co. Pump Co. 
5, Bensenvi l le  
Layne Western NW SW SE 1 9, 42N 5E 
3, V i llage of Genoa J. P. M i l ler S E  SE NW 35, 40N 1 1 E 
6, City of E l mhurst 
Du Page County 
Grundy County 
Weh ling Well Works NW NW SW 2, 37N 1 1 E  
1 ,  R am I in  R ose South Peoples Gas Light & N E  NE N E  25, 3 1 N  6 E  
Coke Co. 
Egerer-Gal loway NW S E  SE 1 3, 38N 9E 1 ,  D rew, A. 
7, Napervi l le  
Natural G as Pipel ine NE NE N E  1 , 3 1 N  7 E  
Layne Western Co. NE SE NW 29, 38N 9E Co. of Amer. 
22, City of Aurora 1 ,  F u l ler, L. 
R.  H. Wehl i ng SE SW N W  3, 38N 1 1 E  J. P. M i l ler Artesian SW S E  SW 1 1 , 3 1 N  8E 
1 3, Vi l lage of Westmont Wel l  Co. 
2, Vi l lage of South 
Weh l ing Well Works SE N E  S E  28, 38N 1 1 E  Wilmington 
1, B rookhaven Manor 
Water Peoples Gas Light & NW NW NW 3 1 ,  3 1 N  8E 
Coke Co. 
M i laeger Well  and NW NW S E  5 ,  39N 9E 1, Houberg, M. 
Pump Co. 
5, City of West Ch icago Weh l ing Well  Co. SE SW N E  1 ,  34N 8 E  
1 ,  City o f  M inooka 
Wehl ing Wel l  Works NE NW NW 1 5, 39N 9E 
4, City of West Chicago Commonwealth Edison NW SW SW 25, 34N 8E 
Co., et a l .  
S. B .  G eiger & Co. NE NE NW 36, 39N 1 0E 1 ,  D resden N uclear 
1, M ark Morton Power Station 
Layne Western Co. SE SE N E  4, 39N 1 1 E  Commonwealth Edison NE NW N E  35, 34N 8E 
7,  V i l lage of V i l la  Park Co. 
1 ,  Dresden N uclear 
Layne Western Co. SE NW N E  1 0, 39N 1 1  E Power Station 
1 1 , The Wander Co. 
Peoples Gas Light & SW NW NW 26, 3 1 N  7 E  
Layne Western Co. NE SE S E  1 6, 39N 1 1  E Coke Co. 
8, Vi l lage of Vi l la  Park 1 ,  R ieke, V.  
Weh l ing Wel l  Works N W N E  NW 33, 39N 1 1 E  G .  W. Peterson SE SE 4, 3 1 N  8E 
6, V i l lage of Oak Brook 1 ,  Gardner City 
l .C .R .  Syndicate SE NW N W  2 ,  40N 9 E  Weh l ing Well Works NE SW N E  2 1 , 34N 8E 
1 ,  Vi l lage of B artlett 2, A max A l uminum 
S. B. G eiger & Co. SW S E  SW 29, 40N 9E 
1, Howard A ircraft 
Corp. Henry County 
Weh ling Well Works NE NW N E  9, 40N 1 0E Peerless Service Co. NE SE N E  2 1 ,  1 4N 1 E  
5, V i l lage of R osel le 1 -50, Alpha 
Wehl ing  Well  Works SE NE S E  32, 40N 1 0E N atural G as P ipel ine SW NW SW 1 0, 1 4N 2E 
4, Vi l lage of Carol Co. of Amer. 
Stream 1, B rown, T. 
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APP E N D I X  B. continued 
County, dri l ler County, dri l ler 
wel l  no., farm Location well no., farm Location 
Henry County con tinued Jo Daviess County continued 
J. P. M i l ler Artesian N E SW 30, 1 4N 2 E  Charles Beyer NW S E  N E  1 7, 26N 2E 
Wel l  Co. 1, R ob i nson, Eddie 
2, Woodmi l l  City 
Charles Beyer SW NE N E  1 0, 26N 3 E  
Northern 1 l l inois SW SW SW 2, 1 4N 3E 1,  Bernhardt 
Gas Co. 
GAL-41  Charles Beyer sw sw 33, 26N 4E 
1 ,  Charles Hatfield 
New Jersey Zinc. Co. NW NW NW 1 3, 1 4N 3E 
J- 22, Cai lberg, W. 0. New Jersey Zinc Co. N E  NW S E  36, 2 7 N  1 E  
F - 1 9, McN itt, John 
Thorpe B ros. NW SW SW 27, 1 4N 4E 
4, G alva City New Jersey Zinc Co. NW SW NW 6, 27N 2 E  
F - 22, Chapman, Theron 
Varner Wel l  Company SE NW S E  4, 1 4N 5 E  
4 ,  City o f  Kewanee Joe Swalley E . L. of N E  20, 27N 2 E  
1 ,  Fu nston 
L. F. Winslow SW NE SW 1 8, 1 4N 5E 
1 ,  M idland Country Club Charles Beyer NE NE NW 29, 27N 3E 
1, Wand, R obert 
Varner Well & SW N E  N E  7, 1 5N 3 E  
P u m p  Co. Charles Beyer SE SE NW 7, 27N 4E 
3, V i l lage of Cambridge 1, School D ist. N o. 44 
Smyth & M ilaeger NE NE SW 28, 1 5N 5E George A. Lyons SW N E  35, 27N 4E 
3, Kewanee City 1, Wenzeker, H .  J. 
Thorpe Well Co. NW N E  N E  33, 1 5N 5E E.  H .  M i les SW SW SE 3 1 ,  28N 2E 
5, Walworth Mfg. Co. 1 ,  G alena Territory 
Ralph E.  Davis NE NW N E  6 ,  1 6N 1 E  G eorge A. Lyons NW N E  32, 28N 4E 
1 ,  M cWinney, James C. 1 ,  Bradshaw, G eorge Jr. 
Ralph E.  Davis SW SW SW 30, 1 6N 1 E  George A. Lyons NE SE 8, 28N 5E 
1 ,  South, E.  A. 1, Wickland, E mma 
Sewell Well  Co. SW S E  N E  8 ,  1 6N 3E George A. Lyons S E  N E  32, 28N 5 E  
1 ,  Continental 1, Leslie Drane 
Construction Co. 
Stanley Coad NW S E  NW 20, 29N 2E 
Geneseo O i l  & Gas Co. NE N E  20, 1 7N 1 E  1 ,  Travis, W i l l iam 
1, S. W. Shaffer 
C. H .  Coad S E S E  NW 34, 29N 2E 
R ichard Eke S E  S E  SW 1, 1 7N 3E 1,  R edfern, T. T. 
1,  Patten 
New Jersey Z i nc Co. SE N E  NW 20, 29N 3E 
L. E. G ray SW NW 36,  1 7N 4E F - 1 2, Hol land, i;:dward 
2, M idland E l ectric 
Coal Co. C. H. Coad & Son SE NW N E  1 9, 29N 4E 
1, Apple R iver City 
Hans H .  Dettman S E  NW SW 3 1 ,  1 8N 4E 
1, B u rgeson, J u ne 
Kane County 
Jo Daviess County Henry Boysen Co. NW N E  NW 24, 38N 7E 
21 , City of Au rora 
G eorge A. Lyons S E  SE 2, 26N 2E 
1 ,  Roberts, R u ssel l  Layne Western Co. SW SW S E  8, 3 8 N  BE 
25, City of Aurora 
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APP E N D I X  B. continued 
County, dri l ler County, dri l ler 
well no., farm Location wel l  no., farm Location 
Kane County continued Kane County con tinued 
N eely & Schimelpfenig SW SE SW 2 1 ,  38N 8E Vickery Dr i l l ing  Co. N E  N E  N E  2 1 ,  40N 6 E  
1 ,  Oatman Dairy Co. 1 ,  N orth. I l l .  G as Co. 
Layne Western Co. NW SE SW 34, 38N 8E Layne Western Co. NW SE NW 3 1 ,  40N 8E 
8, Vi l lage of Montgomery St. Charles Tra in ing 
School 
Harry C. N eely SW SW S E  3 ,  39N 6E 
1 ,  Kaneland School 
Layne Western Co. N E  6 ,  39N 7E Kankakee County 
4, E lbu rn Packing Co. 
N atural G as P ipel ine SW SW SW 1 9, 30N 9E 
L. C l iff Neely SW N W SE 2,  39N 8E Co. of A mer. 
5, City of G eneva 1 ,  Douglas 
Leon B utts SE S E  S E  23, 40N 6E N atural Gas P ipeline SW NW N E  4 ,  30N 9E 
1,  M cMahon, James Co. of Amer. 
1, Schultz, W. 
Weh l ing Wel l Works NW SW SW 32, 40N 7E 
1,  V i l lage of E lbu rn Carl A. Bays SE S E  SW 2, 30N 1 0E 
94, Nat. G as Storage Co. 
D. W. C rosby SE S E  1 4, 40N 8E 
1,  Henry Stanton Estate Natural Gas  P ipel i ne SW SW N E  1 7, 30N 1 0E 
Co. of Amer. 
V ickery Dri l l i ng Co. sw sw sw 34, 4 1 N 6E 1 ,  S hreffler, E. 
B - 1  
Wilson NW S E  SW 5, 30N 1 1 W 
Harry N eely NW S E  1 9, 4 1 N  7E 1 ,  E. Madison 
1, Burl ington Central 
H igh School R ichmond & S nyder SW SW SW 27, 30N 1 1W 
1 ,  Mason 
Vickery Dr i l l ing  Co. SW SW NW 35, 4 1 N 7E 
B - 3  G. Berns NW SW NW 7, 30N 1 4W 
1 ,  Lehigh Stone 
Layne Western Co. SW NE N E  1 1 , 4 1 N 8E Co. Quarry 
1 ,  City of E lg in  
Natura l  Gas P ipel ine NE NE NW 35, 3 1 N  9E 
R .  H .  A nderson NE SE NW 2 1 ,  40N 8E Co. of Amer. 
1 ,  Wild Rose F arm 2, R uder 
L. C l iff Neely SE NE N E  9, 4 1 N 6 E  Carl A .  Bays NE NE N E  3 1 ,  3 1 N  9E 
2, Vi l lage of B ur l ington 49, Nat. Gas Storage Co. 
S. B. G eiger & Co. NE N E  NW 24, 4 1 N 8E J. P. Mi l ler  Artesian NW S E  NW 29, 3 1 N  1 2E 
1 ,  E lg in  National Wel l Co. 
Watch Co. 3, B radley C ity 
Neely & Schimelpfenig SW NE SW 22, 42N 6E Hughes O il Co. NW NW SW 24, 3 1 N  1 3E 
1 ,  J. B. I nderrie Dev. Co. 1 ,  Parish 
Edward O'B rien S E  NE SW 1 7, 42N 8E V ickery D ri l l i ng Co. SE NE N E  7, 32N 1 1  E 
1 ,  Fe l ix Estate KW - 1 1  
Layne Western Co. NW NE S E  5, 38N 7E V ickery D ri l l i ng Co. NW NW NW 1 8, 32N 1 2E 
1 ,  City of Au rora KW- 1 0, N orth. I l l. G as Co. 
C. W. Crosby & Sons SW NE SW 2, 39N 7E Bays NW NW SW 3, 29N 1 0E 
1 ,  Scott B ros. F arm 9, N at. G as Storage Co. 
L. Cl iff N eely NW SW NW 23, 39N 8 E  Bays NW NW N E  6 ,  29N 1 0E 
1 ,  C ity of Batavia 40, Nat. G as Storage Co. 
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APPE N D I X  B. continued 
County, dri l ler County, dri l ler 
wel l  no.,  farm Location wel l  no. ,  farm Location 
Kankakee County con tinued Lake County 
R ichardson NW NE NW 5, 3 1 N  1 0E J. P. M i l ler Artesian N E  SE S E  1 5, 4 3 N  1 0E 
1 ,  S. Hoekstra Wel l Co. 
2, Kemper I nsurance Co. 
Bays NW NW NW 34, 3 1 N  1 0E 
91 , Nat. G as Storage Co. J. P. M i l ler Artesian C-WY:. SW 34, 43N 1 0E 
Wel l  Co. 
V ickery D ri l l ing Co. NW NW NW 3, 32N 1 4E C - 84, U.S. Army N ike S ite 
2, KW- 2  
Henry B oysen C-SE NW 2, 43N 1 1 E  
1 ,  Morse 
Kendall County 
Henry Boysen SE N E  NW 23, 43N 1 1 E 
Peoples Gas Light & NW NW SW 1 2, 35N 8E 2, Ladd Enterprises 
Coke Co. 
9-J S.  B. Geiger & Co. SW SW NW 7, 43N 1 2E 
2, A. D. Lasker 
Peoples Gas Light & SE SE N E  1 4, 35N 8E 
Coke Co. Layne Western Co. SE N E  SW 33, 43N 1 2E 
5-J 1 ,  Kitchens of Sara Lee 
Peoples Gas Light & NW NW S E  2 6 ,  3 5 N  8 E  Layne Western Co. SW SW SW 1 2, 44N 1 0E 
Coke Co. 9, Vi l lage of M u ndelein 
1 9-J 
J. P. M i l ler Artesian SE NE S E  25, 44N 1 0E 
Peoples Gas Light & N E  N E  N E  36, 35N 8E Well  Co. 
Coke Co. 1 0, V i l lage of Mundelein 
1 -J 
George M. Gal loway- N E SW NW 2 1 , 44N 1 1 E 
Wehl ing Wel l  Works S E  NE N E  6 ,  36N 7E Egerer 
1 ,  F ox Lawn Subdivision 1 1 ,  Vi l lage of Libertyvi l le  
Peoples Gas Light & SW SW S E  2 6 ,  36N 7E Henry Boysen SE NW N E  33, 44N 1 1 E 
Coke Co. 1, Hawthorne Melody 
30-J Farms 
Peoples Gas Light & SW NW NW 1, 36N 8E Henry Boysen, Jr.  S E  NE 6, 44N 1 2E 
Coke Co. 1, N orth Shore V ista 
5 - Y  School 
Peoples Gas Light & SW SW SW 22, 36N 8E L. C l iff Neely NE S E  N E  20, 44N 1 2E 
Coke Co. 3, V i llage of Lake B luff 
3 1 - J 
J. P. M i l l  er Artesian NW N E  N E  20, 45N 1 0E 
V ickery Dri l l ing Co. SE NW N E  7, 37N 6 E  Wel l  Co. 
1 ,  H arold G.  S mith 7, V il lage of R ound 
Harry C. Neely NW S E  SE 27, 37N 7E F. M.  G ray, Jr. N E  SW SW 26, 45N 1 0E 
1 ,  H ide- a-Way Lakes 1 ,  G rays Lake City 
Layne Western Co. NW SW SW 28, 37N 7E Hoover Water Wel l S E  SE SW 1 4, 45N 1 1  E 
1 ,  Yorkvi l le  Deep Well Service 
1 ,  City of G u rnee 
Layne Western Co. N E  SE NW 6, 37N 8E 
1 ,  Caterp i l lar Henry Boysen SW SW SW 29, 45N 1 1 E  
2, Wildwood Subdivision 
Peoples G as Light & N E  N E  N E  33, 37N 8E 
Coke Co. Hoover Water Well SE NW SW 30, 45N 1 2E 
9-Y Service 
1 ,  Palmieri Trailer Park 
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County, dri l ler Cou nty, dri l ler 
well no. ,  farm Location wel l  no., farm Location 
Lake County continued McHenry County 
G ray - M i laeger Drii l ing NY, NW SE 33,  46N 1 1 E  Dan Si lvius SW S E  SW 7, 43N 6E 
1 ,  J. R .  S impson, Jr. 1, A rthur Purky 
Hoover Water Well  NE NE SE 8, 46N 1 2E Vickery Dr i l l i ng Co. N E  N E  SE 27,  43N 6E 
Service M - 6  
1 ,  V i l lage o f  Winthrop 
Harbor V ickery D ri l l i ng Co. SW SW SW 1 9, 43N 7E 
M - 4  
S.  B. G eiger & Co. N W  SW SW 26, 46N 1 2 E  
1 ,  I l l inois Beach Vickery Dri l l ing  Co. NW NW NW 28, 43N 7E 
S tate Park M - 5  
U.S.G.S. SW NE NW 1 4, 46N 1 2E J. P. M i l ler  Artesian SW NE SE 8, 43N 8E 
1 ,  1 l l inois Beach Wel l  Co. 
State Park 1, Modine M fg. Co. 
J. P. M i l ler Artesian SE SE SE 2 1 ,  43N 8E 
La Salle County Wel l  Co. 
1, M aterial Service Co. 
V ickery D ri l l ing Co. SE SE SE 8, 30N 2E 
S - 74 Vickery D ri l l ing Co. NW NW SW 1 8, 44N 6 E  
M - 2  
N orthern I l l inois SE SE SE 27,  30N 2E 
Gas Co. Weh l ing Well Works SE SE SW 33, 44N 8E 
S - 1 1 8  7, City o f  Crystal Lake 
L. Wi lson SW SW SW 1 6, 33N 1 E Layne Western Co. NW NW SW 1 0, 45N 8E 
3, Peru City Well  1,  The Morton 
Chem ical Co. 
J. P .  M i l ler Artesian N W N E  NW 36, 33N 1 E  
Well  Co. Weh l ing Well Works NW NW NW 1 5, 45N 8E 
4, City of Oglesby 1 ,  M odine Mfg. Co. 
J. P. M i l ler A rtesian SW SE SE 32, 34N 1 E  Varner Wel l  Dri l l ing Co. NW SW SW 33, 46N 5E 
1 ,  Hol iday I nn 1 ,  Dean M i l k  Co. 
Lee County Ogle County 
E. Stevenson SW NE N E  1 ,  1 9N 9E C. W. Varner NE NW N E  1 5, 25N 7 E  
1 ,  Rahn,  James M .  1 ,  M oros S navely 
E. Stevenson SE SW NW 2 1 ,  1 9N 1 0E Titus Hutmacher NE SW NW 1 3, 25N 8E 
1,  J. H .  Buckley 1, Zumdahl, Edward H. 
E.  Stevenson SE NE S E  3 1 ,  20N 1 0E 
1 ,  R abbit C. 
Putnam County 
John E. Li berg NW N E  NW 6, 20N 8E 
1, Austin Co. G. A. F u l ler  & J. H. Turner NE NE SE 3,  3 1 N  1W 
1 ,  McGh iey 
E.  C. Wehl i ng SE SW S E  8 ,  2 1 N  8E 
1 69, Sauk Val ley J. P. M i l ler Artesian SE SE N E  1 1 , 32N 1 W  
Comm. Col lege Well  Co. 
2, V il l age of Standard 
Livingston County L. C. N eely EY. of NW 28; 32N 1 W  
1 ,  Hartman, L .  
V ickery Dri l l ing Co. NE NW NW 29, 30N 5E 
L L- 1 ,  North. I l l. G as Co. 
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APPENDIX B. con tinued 
County, dril ler County, dri l ler 
wel l  no . .  farm Location wel l no., farm Location 
Putnam County continued Stephenson County 
N orthern I l l inois NE NW N E  1 4, 32N 2W George A. Lyons SW N E  N E  1 ,  26N 5E 
Gas Co. 1,  Olthoff, R.  
Bur-2 
George A. Lyons sw sw 2, 26N 6E 
Charles Keyser NW SW NW 25, 32N 2W 1 ,  Burt, Marvin F. 
1,  John A. Ruppert 
George A. Lyons N E SW 29, 26N 6E 
1 ,  Liphart, M i lton 
Rock Island County 
George A. Lyons NW NW 34, 26N 6E 
R alph E. Davis SW SE S E  4 ,  1 6N 1W 1,  Schuman, E lmer 
1, Dauffenbach 
George A. Lyons sw sw 1 7, 26N 7 E  
R alph E.  D avis NW NW N E  27, 1 6N 1 W  1 ,  Becker, W. 
2, McDowel l  
Don Heins SE SW S E  33, 26N B E  
N orthern I l l inois S E NW 1 3, 16N 2W 2, Oscar V ietmeir 
G as Co. 
R I H - 1  Paul G i l le  S E  SE S E  26, 2 7 N  5 E  
1 ,  H. Berg Water Wel l 
Ralph E. Davis SW SW NW 23, 1 6N 2W 
1 ,  M artin George A. Lyons Center l ine at bottom 23, 27N 6E 
1, Wi l l iam Beine Est. 
Winslow NW NE SW 5, 1 7N 1 E  
6 ,  City of S i lvis G eorge A. Lyons SW NW 3 1 ,  27N 7E 
1 ,  F osler, D ick 
L. F. Winslow SW S E  33, 1 7N 1W 
1 ,  Wadsworth Stanley M. Coad SW SW NW 33, 27N 6E 
1 ,  Mi lton F lack 
Ralph E.  Davis SE NW S E  1 3, 1 7N 2W 
1 ,  Mol ine Consumers George A. Lyons SE N E  1 2, 28N 5E 
1, Buske, A l bert 
R alph E. Davis NW NW S E  36, 1 7N 2W 
1 ,  N owack George A. Lyons EY. of S E  1 3 ,  28N 5 E  
1 ,  Stouffer, Sadie 
Thorpe Well Co. NW N E S E  1 9, 1 8N 1 E  
5, E .  M o l ine State 
H ospital 
Whiteside County 
Thorpe Dri l l ing Co. SE NW NW 32; 1 8N 1 E  
3, S ilvis Natural G as Pipeline S E  S E  SW 1 1 , 1 9N 4E 
Co. of Amer. 
Thorpe Wel l  Co. SW SW SE 25, 1 8N 1W 1 - PR,  Thompson, R.  E. 
4, East Mol ine City 
Edward Lee Wirth NW SW NW 27, 1 9N 4E 
C. W. Varner S E  SW NW 3 1 ,  1 8N 1W 1 ,  Gui l s  
1 ,  I nternational 
Harvester Co. Wehl i ng Well Works SE NE N E  1 8, 2 1 N  5E 
4,  City of Morrison 
Varner Wel l  Dr i l l ing SW NW 35, 1 8N 2W 
3, Peerless M i l k  P rod. Weh l ing Well Works SW S E  NW 25, 2 1 N  6E 
1, Armour and Co. 
Jones & Schmeiser S E SW 25, 1 9N 1 E  
3 ,  Vi l lage o f  Byron J. S. Feltus NW N E  N E  35, 2 1 N  6 E  
1 ,  H opkins 
Wehling Well Works N E S E N E  1 8, 20N 2E 
4, Commonwealth James F order SW SW S E  1 2, 2 1 N  7 E  
Edison Co. 1, F arm and F leet Store 
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County, dri l ler 
well no., farm Location 
Whiteside County continued 
Layne Western Co. NE NE SW 1 4, 2 1 N  7E 
1, Sterl ing State Pol ice 
D ist. 1 
J. H. Al labaugh NW SW S E  21 , 2 1 N 7E 
1 ,  M iami  Hotel 
Layne Western Co. SE NW NW 27, 2 1 N  7E 
1, R u ssell Burdsall Ward 
Jos. Egerer N center l ine of SW 28, 22N 3E 
3, F ulton City Well 
C larence Ju ist N E  N E  NW 5, 22N 5E 
1, Wolsterholm 
Don H eins SW S E  NE 2, 22N 6E 
1 ,  Wm. Specht 
Don Heins S E  S E  N E  1 1 , 22N 6E 
1 ,  Hammer, Art 
Jerome F. M orse E . L. of S E  1 1 , 1 9N 7E 
1,  Carl Sheldon 
Neely & Schimelpfenig N E  NE N E  5, 1 9N 5E 
1,  Ecl ipse Lawn Mower Co. 
A. A. Potter NW SW N E  25, 2 1 N  3E 
1,  Holcomb 
Will  County 
Wehl ing Well Works SE NE SW 1, 32N 9E 
1, Wi lmington School 
Wehl ing Well Works N E  NW N E  1 9, 32N 9E 
1,  Commonwealth 
Edison Co. 
Layne Western Co. SW NE S E  36, 32N 1 0E 
1 ,  Kankakee R iver Boys 
Camp 
Wehl ing Well Works SW SW SW 4, 33N 9E 
1, Des P la ines Dept. of 
Conservation 
Wehl ing Well Works NE NW NW 36, 33N 9E 
3, City of Wi lmington 
J. P. M i l ler Artesian NE SE N E  9, 33N 1 0E 
Wel l  Co. 
1, E l wood O rd inance 
Plant G roup 
S. B .  G eiger NW NE N E  1 6, 33N 1 0E 
1 ,  E lwood Ordinance 
Plant G roup 
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County, dri l ler 
well no., farm 
Will County continued 
Peoples Gas Light & 
Coke Go. 
1 ,  F itzgerald, R .  
Peoples G a s  Light & 
Coke Co. 
1, McQueen, R.  
Peoples Gas Light & 
Coke Co. 
1 ,  Anderson, E. 
V ickery D ri l l ing Co. 
KW - 1 2, North. I l l. Gas Co. 
V ickery D ri l l i ng Co. 
KW- 3  
Peoples G a s  Light & 
Coke Co. 
1 ,  Schultz, H. 
Peoples G as Light & 
Coke Co. 
1 ,  Stuenkel 
Mi Iaeger Well and 
Pump Co. 
1, Amoco Chemical Corp. 
Layne Western Co. 
9, Kankakee O rdinance 
Work 
Weh l i ng Well Works 
2, Chicago Jol iet 
Livestock Center 
Layne Western Co. 
1, Peoples G as Co. 
S ng Plant 
Peoples Gas Light & 
Coke Co. 
1, Yunker, F. 
Peoples Gas Light & 
Coke Co. 
1 ,  Johnson, C. 
Vickery Dr i l l ing Co. 
KW- 1 4, North. 111. G as Co. 
V ickery D ri l l ing Co. 
KW- 18,  N orth. I l l. G as Co. 
Peoples Gas Light & 
Coke Co. 
1, Zirzow, F. 
NE NE NE 
NE SE N E  
SW SE SW 
SW SE SW 
N E  NE N E  
S E  S E  S E  
SW SW SW 
SE SE S E  
N E  N E SW 
N E  NW SW 
SE SE SW 
SE SW S E  
SE S E  S E  
N E  N E  N E  
S E  N E  N E  
N E  N E  S E  
Location 
4, 33N 1 1 E  
32, 33N 1 1 E  
7, 33N 1 2 E  
2 7 ,  33N 1 2E 
1 ,  33N 1 3 E  
22, 33N 1 3 E  
18, 33N 1 4E 
3, 34N 9E 
25, 34N 9E 
34, 34N 9E 
7, 34N 1 0E 
1 2, 34N 1 1  E 
34, 34N 1 1 E  
1 5, 34N 1 2  E 
35, 34N 1 2E 
3 1 ,  34N 1 3 E  
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APP E N D I X  B. continued 
County, dri l ler 
well no., farm Location 
Will County continued 
R ichard H. Weh l ing NW SW SW 27, 34N 1 4E 
1 ,  P lum Creek Wastewater 
Treatment Plant 
Wendal l  E .  Wehl ing SE SW N E  1 ,  35N 9E 
1 1  D,  C ity of Jol iet 
Peoples Gas Light & NW NW NW 20, 35N 9E 
Coke Co. 
7-J 
J . P. M i l ler Artesian NE SW S E  7, 3 5 N  1 0E 
Wel l Co. 
1 ,  Jol iet 
S. B.  Geiger & Co. SE SE N E  30, 35N 1 0E 
2, B lackson Chemical Co. 
J .  P. M i l ler Artesian NW NW NW 5, 35N 1 1 E  
Well Co. 
2,  Jol iet S ite 
V ickery Dri l l ing Co. SW NW SW 27, 35N 1 1 E  
N LX- 1 ,  N orth. 111. G as Co. 
N elson et al. SW N E  25, 35N 1 2E 
1 ,  J. R. McGlashan 
Layne Western Co. SW SW SE 4, 36N 9E 
4, V i l lage of Plainfield 
Wendel l E .  Wehl i ng NW N E  SW 25, 36N 9E 
1 2D,  City of Jol iet 
Jol iet Pump Co. ( B ruce NW NW NW 35, 36N 1 0E 
H igh land Dev. Assoc.) 
1 ,  Fairmont Subdivision 
J .  P. M i l ler Artesian NW SW SW 3 1 ,  36N 1 1  E 
Well Co. 
3, Jol iet ( Bricks Farm) S ite 
Layne Western Co. NW NW SW 1 2, 37N 9E 
1 ,  N apervi l le  
J. P. M i l ler Artesian NE NE SW 25, 37N 1 0E 
Well  Co. 
1 ,  Lemont Manu-
factu ring Co. 
N orthern G as Products Co. S/2 NW N E  36, 37N 1 0E 
( McCarthy E ngr.) N /2 SW N E  
1 ,  2, 3, 4, Lemont 
Peoples Gas Light & N E  NW N E  22, 34N 1 4E 
Coke Co. 
1 ,  Mu nz, J. 
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